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ABSTRACT 

This publication, written for citizens and 
professional educators, releases about 40 percent of the data 
describing vhat groups of Americans know and can do in the area of 
science. Nine-year old elementary 1(28,000), thirteen- year , old junior 
high (28,000) , and senior high students were tested. In addition 
10,000 adults, ages 26-35, were involved. Four major objectives 
assessed included! (1) Fundamental Facts and Principles of Science, 

(2) Abilities and Skills Needed to Engage in the Process of Science, 

(3) Understanding the Nature of Science, Attitudes and Appreciations 
of Scientists, Science, and (4) the Consequences of Science that Stem 
from Adequate Understandings. Data were analyzed to yield information 
regarding; (1) four geographic regions, (2) four sizes of 
communities, (3) four types of communities, (4) sex, and (5) levels 
of parents education. Appendices include the development of the 
National Assessment Exercises, Definition of Terms, Structure of 
Sampling and Weighting, and Data for Nine Selected Science Exercises. 
There is no attempt in this report to discuss whether these results 
show that the status of science education and knowledge in the United 
States is good or bad, or to make recommendations on the basis of 
these results. (BB) 
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National Assessment Report 1: 



Science National Results 



Additional reports giving more detailed analyses 
g£ data will be published in coming months. 

The texts of these exercises have been released. 

The texts are only part of how the exercises were 
given. Reuse of the texts alone cannot be expected 
to produce results that can be compared with those 
given here. 
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FOREWORD 



The Education Commission of the States assumed full 
responsibility for managing the National Assessment program 
on July 1, 1969, because of its interest in accountability 

and after it had been requested by educational organizations 
who felt that the Commission was broadly based and appropriately 
responsible to the public. The Education Commission of the 
States through its Steering Committee is kept informed of 
National Assessment by means of an 11-member Policy Committee 
and a 28-merober Advisory Committee, The Commission is 
ultimately responsible not only for continuing management but 
for possible changes in emphasis and direction. 

Readers of the first two National Assessment reports on 
Science and Citizenship results should approach the reports 
and data discussed therein with a number of cautions, it is 
important that they do so because, even after five years, the 
purposes, design and potential usefulness of National 
Assessment have not been fully or widely understood or 
exhaustively explored. 

Among the cautions are the following: 

1. The two reports issued on July 8, 1970, are partial 

reports of the first year of data gathering. They are partial 
in that 



a. they cover only* two of the 10 subject areas in 
the overall design, namely Science and Citizen- 
ship, 

b. they provide only national results in these two 
subject areas, 

c. the Citizenship results cover only three of the 
nine categories to be reported. 



Subsequent reports will (1) report results in Writing, the 
third subject area already assessed? (2) provide analysis 
of data in all three subject areas by region, color, sex, 
community and family characteristics? and (3) complete the 
Citizenship results. To analyze the data collected from 
approximately 100,000 respondents and to present the results 
in interesting, reliable, and meaningful ways takes time. 
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The National Assessment Policy Committee agreed, however, 
that it was desirable to issue a partial report to the 
public as soon as possible. The first two reports, although 
partial, are final in terms of the information they present. 
They furthermore render the important service of making 
clear and concrete the purposes and scope of National 
Assessment. 

2. A second caution is that the reporting of the results 
for the first time in any subject area will not provide a 
measure of the progress of learning of the populations 
assessed. The first reporting in a given subject provides 
"bench-mark data" against which the results of later 
assessments in that subject can be compared. One of the 
most important aspects of Assessment is the possibility of 
making comparisons over time of progress or lack of progress 
in a given subject area. To realize this objective of 
observing change over time in all 10 subject areas, will 
take more than a decade. However, since Reading, Science, 
and Mathematics will be assessed every three years (the 
other seven subjects — Art, Music, Writing, Social Studies, 
Citizenship, Career and Occupational Development, and 
Literature--ara to be assessed every six years) there can 
be' useful comparisons in Science after three years, and 
similarly, more frequent comparisons in Reading and 
Mathematics. Realizing this Important g oal m eans a continuous 
operation, continuous funding and - - patience. As National 
Assessment continues through the years with adequate funds, 

it will make an important contribution as an "educational 
indicator" in our national life. 

3. It should be emphasized that National Assessment is 
designed to provide national and regional pictures of 
educational attainment. National Assessment will not report 
about individual states or parts thereof. (National 
Assessment was almost aborted in the developmental stages 
because of fears that it might "intrude" itself into the 
evaluation of state and local school systems.) 

4. National Assessment is a new venture in educational 
evaluation. Its purpose in providing descriptive census- 
like information is relatively simple. In scope and method- 
ology, however, it is innovative and complex in many ways. 

It is the first assessment of educational achievement on a 
national scale. It relies on a large sampling base determined 
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by complicated sampling procedures. It has developed its 
own questions (exercises) employing some new approaches. 

It has formulated learning objectives in behavioral terms 
through the involvement of many people with different back- 
grounds and has publicized these objectives. ■ It has 
developed exercises designed for public understanding 
covering greater ranges of difficulty than those found in 
standardized tests — exercises that measure the stated 
objectives in behavioral terms. It reports results, not in 
terms of scores, standards or norms, but by publishing 
actual items and showing percentage choices for alternative 
answers. It intends to use traditional statistical analyses 
and is amenable to the employment of new analytical 
techniques . 

Because National Assessment is a new venture in educational 
measurement, the designers, the working staff, the Policy 
Committee and the sponsors wish to emphasize that: 



National Assessment is, even as it is about to enter 
a second year of data-gathering (in Reading and 
Literature), an evolving mechanism, studying itself 
and receptive to suggestions for improvement. 

National Assessment results are released by the 
Education Commission of the States without drawing 
conclusions about their implications for edu- 
cational policy. National Assessment supplies 
information, not "answers." The seeking of "answers 
is recognized as desirable and it is the hope of 
National Assessment that it can provide "facts" that 
will assist others in part through the formulation 
and conduct of research projects to find "answers." 



National Assessment is a large and complex program. To 
meet the central goals, it must continue to develop further 
both methods of measurement and methods of analysis and 
presentation. To find the "facts" is the challenge. 
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National Assessment is a program of educational product 
measurement consistent with the current desire to determine 
the yield of the educational dollar. It is hoped that it may 
encourage other more refined and localized approaches to 
determining accountability. 

James A. Hazlett 

Administrative Director for National Assessment 
and Chairman of the Policy Committee 

Wendell H. Pierce 
Executive Director 

Education Commission of the States 
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1 . 

NATIONAL ASSESSMENT OF SCIENCE 1 



In 1964, the Exploratory Committee on Assessing the Progress 
of Education (ECAPE) was established to determine the 
feasibility of conducting a study which would assess the 
educational attainments of Americans and, if this proved 
possible, to develop the plan and the instruments for its 
conduct. As a consequence of their efforts, the National 
Assessment of Educational Progress came into being. Its name 
stresses several important points : it is national in 

scope, and its focus is the assessment of the level of edu- 
cational attainment — assessment not only at one point in 
time, but at various times so that it will be possible to 
determine whether progress in knowledge, skills, under- 
standings, and attitudes is occurring. 

The plan which ECAPE developed included 10 subject areas : 
Reading, Writing, and Mathematics, representing the 
traditional 3 Rs; Social Studies, Citizenship, Science, Art, 
Music, Literature, and Vocational Education. Vocational 
Education has now evolved into a broader area which is called 
Career and Occupational Development. 

Each of these subject areas will be assessed periodically so 
that change over time can be observed. Science, Reading, 
and Mathematics are to be assessed every three years , while 
the other subject areas will be on a six-year cycle, 

1 

For more detailed information on National Assessment, see 
Womer, Frank B. What is National Assessment? Ann Arbor, 
Michigan: National Assessment or Educational Progress, 1970; 

Merwin, Jack D. and Womer, Frank B. Evaluation in assess- 
ing the progress of education to provide bases of public 
understanding and public policy. In NSSE Yearbook. Edu- 
cational Evaluation: New Roles, New Means . Chicago, 

Illinois: University of Chicago Press, 1969. 
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Four age levels were selected: 9-year-olds, most of whom 

have completed their early primary education; 13-year-olds, 
most of whom have completed intermediate education; 17-year- 
olds, moat of whom are approaching the end of high school; 
and young adults between 26 and 35, nearly all of whom have 
completed their formal education. In the 17-year-old group, 
it was planned to measure those still in school and those no 
longer in school (drop-outs, plus youngsters who had 
completed high school earlier than usual) . 

The plan calls for exercises judged appropriate by scholars*, 
by school people, and by thoughtful citizens, and which were 
valid from a technical point of view. Exercises were 
worded to simplify them as much as possible so that they 
would present no irrelevant difficulties of statement or 
presentation. Generating reasonably satisfactory exercises 
took considerable time. (Appendix A provides a more detailed 
discussion of exercise development procedures. The four 
Science objectives are listed on page A-2 . ) 

Gathering the Data 

By 1969 the plan and the materials for carrying it out were 
sufficiently advanced that data could be gathered in three 
areas — Citizenship, Science, and Writing, A statistically 
designed sample at each of the four age levels was asked to 
respond to National Assessment materials. Data were collected 
from approximately 28,000 people in each of the three younger 
age groups, and from about 10,000 Adults, a total of almost 
100,000 individuals. 

The Science, Writing, and Citizenship exercises administered 
in the first year were divided into 14 "packages " for age 17, 
13 for age 13, 10 for age 9, and 10 for Adults (a package is 
a booklet of exercises). When each of the respondents at the 
three younger ages had completed his package, there were 
approximately 2,000 responses to each package and thus to 
each exercise. The number of responses allows moderately 
precise statements about the knowledge of all people at an 
age level and less precise statements about the knowledge of 
people in such groups as those defined by geographical region. 





sex, and so forth. The number of young adults taking any 
package ranged from about 650 to 900. These smaller 
numbers usually led to less precise statements about Adults, 

More than 2,500 schools throughout the country cooperated 
in National Assessment, allowing project staff to 
administer exercises to the student sample. Young adults 
and out-of-school 17-year-olds were assessed in their homes . 

Field operations began in March, 1969, with the 17-year-old 
in-school assessment. During the summer. Adults and out-of- 
school 17-year-olds were assessed. Finally, the 13-and 9- 
year-olds were assessed in the fall and winter of 1969-70. 

A number of unique procedures were used in the administration. 
A trained field staff conducted the administration in and 
out of school. During in-school administrations, instruc- 
tions and exercises were read aloud by a tape-recorded voice 
as a group of students followed along in their booklets » 

This increased the uniformity of administration throughout 
the country, and also assisted youngsters %vith reading 
problems to understand what was being asked of them. 

Other exercises were administered individually by trained 
interviewers who read each exercise aloud, and then recorded 
the response, A few exercises required use of scientific 
apparatus as a basis for answering questions. 

Reporting Results 

The first year of the data-gather ing operations ended in 
February, 1970. The first results for Science appear in this 
volume,* the first partial results for Citizenship are in a 
separate publication. Additional reports on Citizenship and 
Writing will appear in coming months; these will be followed 
by more detailed reports on all three areas . 



National Assessment was designed to describe what groups of 
Americans have learned. In distinct contrast to tests which 
give each student a score, and compare him with a norm or 
examine school averages. National Assessment describes 
cross-sectional samples of people— how many of them know 
this , or how many can do that ? 

Table 1-1 shows the national results for one exercise. 

Table 1—1 

(® indicates correct answer) 



In terms of the theory of natural selection f what is the 
explanation of why giraffes have come to have such long 
necks ? 



Age 13 Age 17 



8 % 

2 

11 



12 % 



1 



6 



O Stretching to get food in high trees 
has made their necks longer . 

0 There is something inside of giraffes 
which keeps making longer necks • 

O Giraffe food contained vitamins 

which caused the vertebrae to lengthen . 



2 8 



38 



13 0 Giraffe necks have gotten longer and 

longer as time has gone on , but nobody 
has any idea why this is • 

^ Giraffes born with the longest necks 
have been able to stay alive when 
food was scarce and have passed this 
trait on to their offspring . 



I 2 



10 



O I don ■ t know . 



0 



0 



No 



Response 



99% 100% 



4 



16 



Notice that 20% more 17-year-olds than 13-year-olds gave 
the correct answer; more than a fourth of the 13s answered 
that nobody knows why giraffes ' necks have gotten longer, 
while only 13% of the 17s chose this answer. 



Reports of this character are released here for some 40% 
of the exercises used during the first Science assessment. 
Sixty percent of the exercises were held back, and can be 
used when Science is again asses ,„d without fear that some 
schools might have "taught to" those specific exercises. 

This will allow a direct and fair comparison to give 
evidence of educational progress i, 

The form of National Assessment results is unfamiliar. 

There are no scores for individuals . There is no summary 
figure which describes how well any one objective or 
subobjective is being achieved. There are no norms against 
which to compare the percentages of success on individual 
exercises. This is to be expected, since National Assessment 
was not designed to provide any of these. 

What National Assessment does provide is the first description 
on a nation-wide basis of various educational attainments of 
groups of Americans. How many young Americans, for example, 
have acquired specified abilities and skills needed to engage 
in the scientific process? How do 13 -year-olds compare in 
each of these with 17-year-olds? With young adults? 

National Assessment reports show what information people have, 
and also what misinformation people have. For a multiple- 
choice exercise, for example, this report gives the percen- 
tages marking each wrong choice. Knowledge as to what people 
mistakenly think is correct can also be useful in educational 
planning. 



Plan for This Report 

This report centers on national results, that is, on the 
percentages of people throughout the country at each age 
responding successfully and unsuccessfully to each of the 
released exercises. 
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An effort was made to write exercises usable at more than 
one age level , so that comparisons could be made from age 
to age, (Table 1-1 has already illustrated this.) Such 
comparisons appear in the next chapter , 

National Assessment will in later months provide results for 
a variety of population groups. Detailed descriptions of 
four regions, four sizes of community, four types of 
community, and four levels of parents* education appear in 
Appendix B, Sex and color (Black and non-Black) will also 
serve as bases for analysis. Selected group comparisons are 
made on 10 Science exercises to illustrate the kinds of 
analyses which will be forthcoming for all exercises, 

A word about sampling . The respondents were selected 
according to a nation-wide probability sampling plan 
intended to combine relatively high accuracy with relatively 
low cost. Certain groups (such as out-of-school 17s) would 
have been too expensive to sample as heavily as their share 
of the population would warrant? the respondents in such 
groups thus had to be more heavily weighted to yield results 
appropriate for the whole age level. All the percentages 2 in 
this report are based on appropriately weighted figures and 
thus refer to the populations tapped by the samples , 

Selection for release , Figues 1-1 to 1-4 show the 
percentage responding correctly for all Science exercises, 
released and unreleased. Exercises are reasonably well 
spread from very easy to very hard, althought it may be seen 
that few difficult exercises were prepared for ages 9 and 13. 

Exercises released should be representative of all the 
exercises given, matching both overall percentages of success 
and differences among groups. Figures 1-1 to 1-4 show how 
well the released exercises are matched in overall success 
to those held for reuse. (If an exercise used at more than 
one age was released at one age, it was automatically released 
at all ages.) Matching for group differences is about as 
satisfactory, as well be seen in the next reports. 



Throughout this report, percentages are rounded to the 
nearest whole percent, and percentages of less than one-hair 
of one percent are reported as 0, Totals may add up to 
slightly less or slightly more than 100% because of these 
roundings . 
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Summary 



National Assessment is designed to gather census— like data 
describing what groups of Americans know and can do. There 
is no attempt in this report to discuss whether these results 
show that the state of science education and knowledge in 
the United States is good or bad* or to make recommendations 
on the basis of these results. However, it is expected 
that citizens— including school administrators, curriculum 
specialists, science teachers, scientists, school board 
members, and legislators— will find National Assessment 
results in Science meaningful and useful in their under- 
standing and their planning. 
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NUMBER OF EXERCISES AT DIFFERENT LEVELS OF SUCCESS 




m Released 
o Not released 



Each circle represents one exercise. 
Figure 1—1 
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NUMBER OP EXERCISES AT DIFFERENT LEVELS OF SUCCESS* 



AGE 13 




o Not released 

Each circle represents one exercise. 

Figure 1—2 

*Nine exercises, not yet scored, are omitted from this chart. 
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NUMBER OF EXERCISES AT DIFFERENT LEVELS OF SUCCESS* 



AGE 17 




Each Circle represents one exercise, 

Figue 1-3 

♦Thirteen exercises, not yet scored, are omitted from this chart 
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number OF exercises at different levels of success* 

ADULT 



% correct 



95-99 
90-94 
85-89 
80-84 
75-79 
70-74 
65-69 
60-64 
55-59 
50-54 
45-49 
40-44 
35-39 
30-34 
25-29 
20-24 
15-19 
10-14 
5- 9 
0- 4 
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Objective 



II 
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III 



IV 



• Released 
o Not released 

Each circle represents one exercise. 

Figure 1-4 

* Ten exercises . not yet scored, are omitted from this chart 
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AGE TO AGE COMPARISONS 



In Science, knowledge, understanding, and skills were 
expected to increase from 9 to 13 to 17, but not 
necessarily from 17 to young adult. Figures 2-1 to 2-10, 
showing percentages of correct responses on overlapping 
exercises support this expectation. The percentage is 
always greater for 13s than for 9s, and for 17s than for 

13s. On the majority of overlapping exercises, 13s and 17s 
do better than Adults but there are a number of exercises 
where Adults perform better than respondents of school age. 

The content of the limited number of overlapping exercises 
for these ages may be examined on pages 31 to 45. For a few 
of the exercises it will be noted that there is some slight 
change in the wording or order of choices from one age 
to another. Such variations are noted on the exercise. 

Table 2—1 summarizes comparisons of results for 17s and with 
Adults. Of the 58 exercises given to both 17s and Adults 
38 are answered correctly by more 17s, and Adults do better 
than 17s on 20 others. Examination of the i-don't— know 
choices shows a rather consistent pattern: 

1. Adults use I-don't-know more often. (Indeed, 17s 
use this response more often than 13s, and 13s more 
than 9s . ) 

2. Adults usually make fewer wrong choices than 17s, 
thus showing less misinformation. 

3. For most exercises. Adults make fewer right choices 
than do 17s, thus showing less information. 

NAEP research found that adding the I-don ' t-know response 
tended to decrease the amount of guessing by respondents. The 
responses to the overlapping exercises suggest that (at 
least for certain exercises, most of which demand formal 
education) Adults are more willing than school age respondents 
to say X— don ' t— know . The 17s, on the other hand, use I-don't- 
know rather infrequently, and make many errors. The 
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LEVELS OP SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVE I 
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Figure 2-1 



Key to Released Exercises 
Objective 1 

Overlap Exercise 
Number 

8 
7 
6 
2 



a 

to 

c 

a 



Released 
Not released 



25 



13 



LEVELS OF SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVES OTHER THAN I 
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Key to Reltased Exercises 
Objectives Other Than I 

Overlap Exercise 
Number 




5 

4 

1 

3 



Released 



All four exercises 
overlapping age 9 and 
13 happened to be 
selected for release. 



Figure 2-2 
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correct 



LEVELS OF SUCCESS ON OVERLAPPING EXERCISES' 
OBJECTIVE I 




Not r.ileased 



All exercises over— 
lapping age 9 and 
Adult happened not to 
be selected for 
release. 



0 



0 




Figure 2^3 
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LEVELS OF SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVES OTHER THAN I 




Key to Released Exercises 
Objectives other Than I 

Overlap Exercise 
Number 

a 41 



Released 
Not released 



Figure 2-4 
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correct 



EVEL5 OP SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVE I 




Figure 2-5 



Key to Released Exercises 
Objective I 





Overlap Exereis 
Hunter 


a 


13 


b 


18 


a 


12 


d 


10 


e 


9 



Released 
Not released 




17 




% correct 



LEVELS OF SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVES OTHER THAN X 



\ 

i 

| 



» 
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Figure 2-6 



Key to Released Exercises 
Objectives Other Than I 

Overlap Exercise 
Number 



a 


11 


b 


35 


c 


22 


d 


39 


e 


31 


f 


21 



Released 

- — — Not released 



3Q 18 



correct 



LEVELS OF SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVE I 




Key to Released Exercises 
Objective I 

Overlap Exercise 
Number 



a 


49 


b 


18 


G 


47 


d 


43 


Q 


48 


f 


42 


9 


46 



Released 
Not released 



Figure 2-7 
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LEVELS OF SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVES OTHER THAN I 




Key to Released Exercises 
Objectives Other Than I 

Overlap Exercise 

Number 



a 


45 


b 


35 


c 


22 


a 


39 


e 


31 


f 


44 


g 


21 



Released 
Not released 



Figure 2-8 
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% correct 



LEVELS OP SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVE I 




Key to Released Exercises 
Objective I 

Overlap Exercise 
Number 



a 


25 


b 


18 


e 


36 


d 


28 


e 


27 


f 


40 


g 


16 


h 


20 


i 


24 


3 


15 


k 


26 


1 


19 


m 


34 


n 


33 


o 


14 


P 


29 


q 


30 



** Released 
- Not released 



Figure 2-9 




21 



33 



Age 

,0 0 

SO 

80 

70 

60 

50 

40 

30 

20 



LEVELS OF SUCCESS ON OVERLAPPING EXERCISES 
OBJECTIVES OTHER THAN I 



Adult 
100 



90 




80 



70 



60 



50 




40 



30 



20 



10 



Kay to Released Exercises 
Ob j actives Other Than I 

Overlap Exercise 
Number 



a 


39 


b 


23 


c 


22 


d 


35 


a 


38 


£ 


31 


g 


37 


h 


32 


i 


17 


j 


21 



Released 
Not released 



figure 2-10 



34 



22 



38 



TABLE 2-1 

RELEASED AND UNRELEASED 
OVERLAP EXERCISES COMPARED 



17s more correct 

Adults more correct 20 

58 

17s more I— don 1 1— know 8 

Adults more I— don't— know 41 

* 

49 

ik * 

17s more wrong 45 

Adults more wrong 12 



58 



There were no I -don ' t -know responses for nine exercises. 

Includes all responses except I -don ' t -know and the 
correct responses . 





available data cannot tell us whether this is because the 
17s don’t want to say they don't know or whether they think 
their (incorrect) choice is correct. 

Examination of the released exercises suggests that Adults 
do as well or better than 17s when asked questions which 
they may know from personal experience, whereas 17s do 
better on exercises which require formal education. Thus, 
Adults do better than 17s on two exercises which call for 
knowledge on human reproduction (14) and (19) , and on an 
exercise about fuses (15) 3 . On the other hand, more 17s 
than Adults successfully chose the response "electrons" 
when asked, "An electric current in a copper wire involves 
mainly the movement of..." and given five alternatives (28) 
Similarly, 17s were more successful ou (33) : "Two light 

waves are traveling in a vacuum. The wave with the higher 
frequency will have the (shorter wave length)." While 32% 
of the 17s chose the correct response, 22% of the Adults 
chose it . 

Frequently, choice of an incorrect response can provide 
further information. On the exercise below on ecology, 
for example, 20% of the 17s and 30% of the Adults were not 
able to apply a general principle to a specific case: 



3 The wording of this exercise differs somewhat for 17s 
and Adults. 



' 36 24 



Exercise 38 



In a particular meadow there are many rabbi ts that eat 
the grass* There are also many hawks that eat the rabbits , 
Last year a disease broke out among the rabbits and a 
great number of them died * Which of the following 
probably then occurred? 



Age 1 7 Adul t 



4 % 


2% 


o 


The grass died and the hawk population 
decrease d * 


1 


1 


o 


The grass died and the hawk population 
increase d . 


6 8 


52 


o 


The grass grew taller and the hawk 
population decreased * 


4 


4 


o 


The grass grew taller and the hawk 
population increased 


20 


30 


o 


Neither the grass nor the hawks were 
affected by the death of the rabbits . 


2 


1 0 


Q 


I don’t know . 


1 


I 




No response 


100% 


100% 






On most of the overlapping exercises, the error choices 
are consistent from age to age. Although different 
percentages of 17s and Adults make errors, the two 
orders of "popularity" of the alternatives are usually 
similar. Exercise 32 illustrates this point. 




2 5 




Exercise 32 



A particular cell is shaped. Id Re a cube* Tf a. 11 
linear dimensions were doubled? its volume would 



i n ere ase 












Age 1 7 


Adul t 










5% 


4% 


O 


3 


times . 


(least popular of wrong 
choices ) 


22 


1 8 


t o 


4 


times. 


(most popular of wrong choices) 


15 


9 


o 


6 


£ i me s . 


(next to least popular of wrong 
choices ) 


3 3 


2 5 


9 


8 


t i me s . 




16 


16 


o 


1 6 


ti mes 


. (next to most popular of wrong 
choices ) 


9 


2 8 


o 


I 


don f t 


know * ' — " " 


0 


1 




NO 


re s pon s a 



100 % 101 % 

Clearly, the more popular wrong answers are popular at both 
ages. The correct answer ranks highest in both groups but 
that would not necessarily be the case in every difficult item 



Overlaps Between 13 , 17 , and Adult 

Five exercises administered at all three of these ages 
were released. For each the percentage choosing the correct 
responses increases from 13 to 17 . The differences between 
17s and Adults are small and inconsistent in direction. 

Adults ranked lowest on the exercise (35) written for 
Objective XII, "Understand the investigative nature of 
science . " 




3826 



Exercise 35 



Whenever scientists carefully measure any quantity man y 



times f they expect 


that 






Age 1 3 


Age 17 


Ad ult 






19% 


19 % 


2 5% 


O 


all of the measurements will be 
exactly the same- 


2 


2 


1 


O 


only two of the measurements 
will he exactly the same* 


4 


3 


2 


O 


all but one of the measurements 
will be exactly the same . 


6 9 


72 


57 


m 


7770 s t of the measurements will 
be close but not exactly the 
same * 


6 


3 


1 3 


p 


I don r t know . 


0 


0 


1 




No response 


10 0% 


99 % 


99% 







The correct response choice recognises that measurement 
is inevitably imperfect, hence variation is to be expected. 
While more than half the respondents at each age answered 
correctly, the percent correct was only 57% among Adults 
compared to 69% of 13s and 72% of the 17s. At each age 
about one fourth of all the respondents chose the incorrect 
alternative, "all of the measurements will be exactly the 
same." This choice indicates a basic lack of understanding. 





Adults and 17s were about equally successful on the 
information exercise (18): "Information about which 

one of the following is most important in predicting 
weather?" This is classed as requiring recall of facts. 
Seventy- seven percent or more of the 17s and Adults 
chose, "The movement and characteristics of air masses." 

Of the 13s t 59% correctly chose this response. The 13s 
often chose , "The daily extremes of temperature" (17%) 
or "The daily extremes of humidity" (12%). Fewer than 
10% of the 17s or Adults chose either of these or any 
other answer. 

There are three overlapping exercises of a "can you do 
it?" type * One requires ability to interpret data, and 
two require the ability to use scientific apparatus* 

The first (39) presents data from five experiments in 
which two objects were weighed four times each. The four 
weights tabulated for each object differ from experiment 
to experiment. The respondent is ashed to say which 
experiment "gives the strongest evidence" that object I 
weighs more than object II. The correct choice recognizes 
that a strongly consistent finding deserves greater 
trust* 

Among Adults and 13s , about 60% chose the correct response 
17s did much better, 81% making the correct selection, and 
few saying X-don 1 t-know * Fewer than 10% of any age group 
chose any one wrong alternative. Such scatter of choices 
suggests the presence of simple confusion or carelessness 
rather than poor understanding of science. 



40 



28 



One of the overlapping apparatus exercises (22) used the 
equipment shown in Figure 2-2, 



Pivot point 




Balance pan 




J 



Figure 2-2 

In addition to the apparatus pictured, the respondent was 
supplied with three 10-gram fishweights and instructed^ 

Place one weight in the balance pan. How many inches from 
the pivot point is the hook on which you must hang one weight 
to get balance? 

He was given 20 minutes to respond t o this and other 
questions involving the apparatus, and was given no 
assistance from the person administering the exercise on 
how to proceed. 



ERIC 



29 




The correct answer is that the second weight must he hung 
from the position labelled "4 ,# to achieve balance. More 
than 60% of all ages correctly gave this answer* Adults 
and 17s are successful more often than are 13s* 

Figure 2-3 shows the apparatus used for another exercise ( 31 ) 
where three age comparisons are possible. 



f. 



£ 

t 

r 





Figure 2^3 

In addition to the pendulum , a clock or watch and 
several large nuts were available. The respondent was 
asked : 

How long does it take for the weight in the pan on 
the end of the string to swing back and forth ten 
times? s econds * 

Again, respondents were given 20 minutes to find the 
answer to this and other questions involving the 
apparatus* Only 38% of the 13s gave a response between 
11 and 15 seconds, which was judged correct. Adults 
(49%) and 17s (56%) did much better* 




30 



Overlaps between ao<sa 9 and 13 (Overlap exercises 1 to g 

These exercises are arranged by the order of size of 
observed difference between percentage of success at 
age 13 and age 9* The observed difference in 
percentage of success is noted in the heading for 
each exercise* It should be stressed that these 
differences axe determined from the respondents 
that were sampled* and that the percentage difference 
would change somewhat if observations were made on 
other samples* 



OVERLAP EXERCISE 1 
35% difference in favor of age 13 



<9- 6-3, 13 i 2=1) 



(also 15? and 242) 



Scientists would have most trouble testing which of the 
following? 

figs 9 Age 13 

12 % &% Q X have a fever, 

6 2 o I weigh 101 pounds, 

14 4 O I am 62 inches fall, 

13 s O I can lift m 20— pound box. 

38 73 9 My dog is better than your dog. 



16 

1 



I don ! t know. 
Ho response 



This order of alternatives was used at age g* at age 
13 the second and third choices were interchanged* 



OVERLAP EXERCISE 2 
34% difference in favor of age 13 



(9i 5-4, 13? 6-2) (also 130 and 205) 



The temperature that is thought moat comfortable for 
a schoolroom is about 



15 % 
IS 
52 
5 
3 



Age 13 

1 % O 

? 0 

as 9 

2 Q 

0 p 



40° Fahrenheit, 
50° Fahrenheit* 
70° Fahrenheit, 
90° Fahrenheit. 
100° Fahrenheit* 



0 

101 % 



3 



Q I don ■ t know. 



0 

99 % 



Ho response 



OVERLAP EXERCISE 3 
34% difference in favor of age 13 

C ,A 'i fl— 14, 13s 9-5) (also 15S and 244) 

What is a scientific theory? 



Age 9 
4 % 
13 
21 
18 



22 




It uses arithmetic* 

It describes a scientist. 

It describes an experiment* 

It tells all there is to know 
about something* 

Xt explains why some things set 
the way they do. 



5 Q I don • t know , 

0 No response 



101% gg% 



At age 13, the word "considered " wag used in place of 
"thought- " 



O 

ERIC 



43 



31 



OVERLAP EXFRCTEF 5 
12% differenee in favor of age 13 



OVERLAP EXERCISE 4 
27 % differenee in favor of age 13 

(9z 7-17A, 13 i 9-13A) (also 150 and 231) 



Weights of some 


Chemical Elements 


Found in a 


100 pound Human 


Calcium 


2 pounds 


carbon 


18 pounds 


Hydrogen 


10 pounds 


Oxygen 


64 pounds 


Phosphorus 


14 ounces 


Sodium 


2 ounces 


Sulfur 


4 ounces 



A. From the chart above, which of the following chemical 
elements is found in the SMALLEST amount in the body? 



Age 9 

14 % 
S 



7 

11 

1 

100 % 



Aue 13 
3% 

3 



Calcium 

Carbon 

Hydrogen 

Sodium 

Sulfur 

I don * t know * 
No response 



(g. 7^17 b, 13: 9=13B) {also 145 and 229) 



Weights of some Chemical Elements 
Found in a 100 pound Human 
2 pounds 
10 pounds 
10 pounds 
64 pounds 
14 ounces 
2 ounces 
4 ounces 



Calcium 

carbon 

Hydrogen 

Oxygon 

Phosphorus 

Sodium 

Sulfur 



B„ prom the chart above, which chemical element is found 
in the GRICATHSt amount in the body? 



age 13, "pounds" and "ounces" were abbreviated* 
At age 13, ''least" was used in place of smallest,. 



Age 9 
2 % 



4 

80 



1 

92 

1 



Calcium 

carbon 

Hydrogen 

oxygen 

Phosphorus 

I don't know. 
no response 



At age 13, "pounds" and "ounces 



abbreviated. 



OVERLAP EXERCISE 6 
&% difference in favor of age 13 

(9: 8—10 , . 13; 4*10) (also 106 and 203) 

On a summer day, which of the following clouds is most 
likely to bring rain? 



R gj 9 
2 % 



Age 13 
1 % 

1 

93 

3 



Thin fluffy clouds 
Red clouds it sunset 
Thick dark-gray clouds 
Clouds that look like white 
sheep 

A few lines of clouds high 
in the sky 

I don't know. 

No response 



100% 100% 

This alternative not included at age 9- 



0 

ERIC 



OVERLAP EXERCISE 7 
7% difference in favor of age 13 

(9: 5=6, 13 1 1—1) (alia 103 and 202) 

For which of the following reasons should you brush 
your teeth? 



Age 9_ 
2 % 

2 

1 

2 

91 



99% 



Ace 1 3 
0 % 

1 

0 

o 

90 



To straighten your teeth 
To make your teeth harder 
To make your teeth sharper 
To help your teeth grow larger 

To help keep your teeth from 
decaying 

I dan * t know . 

No response 



44 32 



- EXERCISE 8 

difference in favor of age 13 

(3 J. 5-13, 13: 7-15) (algo 101 and 201) 

Where does a human baby come from? 




The stork brings the baby* 

The baby comes from its mother’s 
body. 

The doctor gives the baby to 
the mother* 

The father buys the baby for 
the mother* 

The hospital keeps many babies 
and the mother picks one out* 



101 % 



33 % 



I don ' t know* 
No response 




3 3 



45 



Overlaps between ageg 13 and 17 (Overlap exercises 3 to 13 ) . 



OVERLAP EXERCISE S 
16% difference in favor of age 17 
(13 i 7-13, 17 1 11-2) (also 223 and 321) 

Which -of these is characterietie of birds but of no other 
animals? 



27 5 
1 



Ability to fly 
Ability to lay eggs 
Tendsney to migrate 
Body covering Of feathers 
Regulated body temperature 

1 don't know. 

No response 



OVERLAP EXERCISE 10 
20 % difference in favor of age 17 



(13- 8-0, l?s 6—4 ) 



(also 222 and 314) 



In terms of the theory of natural selection, what is the 
explanation of vhy giraffes have come to have such long necks? 



OVERLAP EXERCISE 11 
13% difference in favor of age 17 

(13 s 7-7, 17 s 3-5) (also 241 and 34 9) 

Skill in which of the following is most useful in 
scientific research? 



Age 13 



Age 1? 



12 

0 



Stretching to get food in high 
trees has made their necks 
longer. 

There is something inside of 
giraffes which keeps making 
longer necks. 

giraffe food contained vitamins 
which caused the vertebrae to 
lengthen. 

giraffe necks have gotten longer 
as time has gone on, but nobody 
has any idea why this is. 

Giraffes born with the longest 
necks have been able to stay 
alive when food was searao and 
have passed this trait on to their 
offspring. 

i don't know. 

Ns response _ 



Ace 1 3 
1 % 

4 



Music 

Magic 

Marketing 

Mathematics 

Mamif act tiring 

I don't know. 

No response 



At age 13, "the" was omitted from the third alternative. 
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OVERLAP EXERCISE 12 
H % difference in favor of age 17 

(13j 7-2, 17t 8-11) (also 21s and 317) 

Mercury can he enclosed in glass to make a thermometer 
because mercury 



Age 13 



11% 

8 

19 



2 

45 



Ace 17 

8 % 

5 

11 

3 



0 is a metal. 

0 is more dense than glass. 

o conducts heat batter than 

glass. 

has a higher specific heat 
□ than glass. 

conducts electricity better 
than glass. 

• expands more than glass when 
both are heated together* 



OVERLAP EXERCISE 13 
6% difference in favor of age 17 



U3s 7^11, 17s 6-3} {also 204 and 302) 



bUuScSl w 6 17 ° U “" S TOU1<a most Closely represent a 



—Age 13 



as % 



Age 17 



95 7 




Steak* bread, carrots, and milk 






V). 

3b 



14 

0 



99 % 



11 

0 



1 00 % 



I don't know. 
No response 



t* 0 d i"r ne fOU “ h alt “ nat * ve was Presanted at the 



0 Ice - 



cream soda and cake 



M£ 



a^Vg. _ 

Potatoes, oatmeal, bread* and bananas 



Poultry, steak, and fis 









[■-I 


1 


1 


O Hamburger and 


U 

coke 


. o 


o 


0 I don't know. 




0 


o 


No response 





O 

ERLC , 



3 5 



'4 7 



Overlaps between age 17 and Adult, including triple 
overlaps with age jj (Overlap oxarcifles 14 to 40}. 



OVERLAP EXERCISE 14 

26% difference in favor of young adults 

(17 : 9— B, Adult: 7-22) (also 330 and 416) 

on the average, in human females, the egg is released 
how many days after menstruation begins? 



. * 3 * _ 7 _ 
25 % 

12 

29 



18 

1 



Adult 

12 % 

12 

55 

4 

5 

11 

1 



2 days 
9 day§ 

14 days 
20 days 
24 days 

I don 1 1 knew • 
No response 



OVSILAP EXERCISE 15 

15 % difference in favor of young adults 



(17s 7~5, Adult: 1=13) (also 323 and 413) 

The purpose of a fuse in an electric circuit is 



Age 17 
13 % 



Adult 
8 % 

1 



3 



14 

0 



to increase the current in 
the circuit, 

to increase the voltage 
across the circuit, 

to decrease the electrical 
resistance. 

to decrease the resistance 
of the circuit, 

to make the circuit safer. 

to prevent possible damage 
to the circuit, 

to raise the temperature of 
the wires in the circuit. 



I don't know. 
No response 



*Alteriiativ® not given at this age level , 

The order of the alternatives at the Adult level may 
be seen in Exorcise 413. 



OVERLAP EXERCISE 16 

14% difference in favor of young adults 
(17: 10-2, Adults 6=20) (also 316 and 406) 

which of th^ following acts as a stimulant to the heart? 
Adult 




70 % 
12 
1 



10 

0 



■ Adrenaline 
Q Alcohol 
Q Aspirin 
O Barbiturates 
0 Pen! oil] in 

0 1 don ' t know . 

No response 




48 

3 6 



OVEQ1AP EXERCISE 17 

12% difference In favor or young adults 
(17; 11-10, Adult: 10-1) (also 3i4 and 449) 

(a) Tf you learn about a special television program 
dealing with a scientific topic, do you watch it? 



Age 17 


Adult 






17 


29 


* 


Often 


64 


56 


Q 


Sometimes 


19 


15 


O 


u 

I 


1 


0 




No response 


101 % 


100 % 







OVERLAP EXERCISE IB 
B% difference In favor of young adults 



(13: 5-12, 17 i 8-1, Adult - 1 2-12) (also 212, 305, and 403) 



Information about which one of the following is most important 
in predicting weather? 



Age 13 

1 % 

12 

4 

17 



59 



Age 17 
1 % 

9 

1 

c 

77 



Adult 

2 % a 

3 0 

1 0 

3 O 

35 • 



The available sup- 
plies of water 

The daily extremes of 
humidity 

The daily extremes of 
wind speed 

The daily extremes of 
temperature 

The movement and 
characteristics of 
air raassei 



6 4 

0 0 



5 O I don't know, 

1 No response 



99 % 101 % 100 % 



For Adults, 
changed , 



OVERXa i \i’ EXERCISE 19 
4% difference in favor Of young adults 



the first and fourth alternatives were 



OVERLAP E>®RCISE 20 
2% difference in favor of young adults 



liter ~ 



(17s 


i“6. Adult; 1-17) 


What 


is the 


function of 


fama 


la? 






Acre 17 


Adult 




5 % 


3 % 




8 


5 




41 


45 




13 


16 




5 


4 




27 


27 




0 


1 




99% 


101% 



(also 325 and 420) 



pregnant human 



O To push the baby out at birth 

0 To keep the baby warm and moist 

• To carry nourishment . to the 
baby 

Q To cushion the baby against 
shocks 

O To keep the baby's body 
temperature constant 

O I don't know. 

No response 



(17 i 6-10, Adult: 3-16) (also 320 and 415) 

A motor boat can travel 5 miles per hour on a still lake. 
If this boat travels downstream on a river that is 
flowing 5 miles per hour, how long will it take the 
boat to reach a bridge that is 10 miles downstream? 

-Age 1? Adult - 



13 % 


11% 


Q 


15 min , 


16 


U 


0 


30 min. 


6 


5 


0 


45 min. 


54 


56 


e 


60 min. 


4 


3 


0 


75 min. 


3 


i4 


0 


I don ' t know 


0 


1 




No response 



101 % 101 % 



O 

eric: 



49 



37 



OVERLAP EXERCISE 21 
No difference 



OVERLAP E3SRCISE 22 
1% dif fsranee In favor of age 17 



(13* 1 3=21a5, 17s 14-l2a5, Adult: 10-21aS) 
(also 240, 346 , and 445) 



Pivot point 



£13: 13-21fil, 17: 14=12fil, Adult: 10-2lal) 
(also 234, 3-41, and 438) 

Pivot point 



Btlancg bum 




Baling beam 



Balance pan 




The apparatus before ye_ is the same as, that shown in the 
picture. This balance Is balanced when the balance beam is 
level as shown above. The number by each mark on the beam 
tells the number of inches that mark is from the pivot point. 



The apparatus before you is the saime as that shown in the 
picture. This balance is balanced when the balance beam is 
level as shown above. The number by each mark on the beam 
tells the number of inches that mark is from the pivot point* 



{The apparatus also included 10-gram fishweights, a centimeter 
ruler, and a block of wood 10 x 3 x 2 centimeters. Respondents 
were given 20 minutes to answer several related questions 
(c-.g., see Exercise 22), The following question was 
preceded by others which required them to make measurements 
which would assist them In answering it.) 



1* Place one weight in the balance pan. How many inches 

from the pivot point is the hook on which you must hang 
one weight to get balance? ( 4 ) 



If is 



What is the density of the wood block? 
grams per cubic centimeter, (An answer between 
and .64 was scored correct.) 



Age 17 
75 % 
22 



Adult 



74 % 
20 
a 



Correct 
Incorrect 
No response 



100 % 



99% 



1Q0% 



Age 1 3 
4 % 
70 



Age 17 



25 



12 % 

S3 

25 



Adult 

12 

29 

59 



Correct 
Incorrect 
No response 



The apparatus also included fishweights, one to place in the 
balance pan, and another to use to achieve balance. The 
respondent was given 20 minutes to Find the answer f© this 
and other questions Involving the use of the apparatus 
[see Overlap Exercise 21), 



99 % 



10 Q % 



100 % 



OVERLAP EXERCISE 23 
1S4 difference in favor of age 17 



OVERLAP EXERCISE 24 
314 difference in favor of age 17 



£171 4-8, Adult; 2 ->22} Ulso 353 aRd 44@) 



(17 i 9-12, Adult: 4-20) (also Jig and 418) 



couuJrlf — " acien ^f st3 W -»^ad of scientists in other 
countries in every field of research. 



Age 1? 



A 5 pound rock is dropped from a cliff 500 feet high. The 
longer the. rock falls, the greater i s its 



17 ! 
76 




_Age 17 



Adult 



I believe this statement - 
I don^ believe this statement. 



I don't know. 
No response 



17 % 

18 
54 

6 

3 



18 % 
12 



loo % 



acceleration . 
potential energy, 
spaed, 

total energy, 
volume . 



I don * t knew. 
No response 



101 % 



loo % 



ERIC 



50 38 






OVERLAP EXEJCISE 25 
3% difference in favor of age 17 

(17; 5-3, Adult: 2-14) (also 301 and 401) 

Which of the following groups of animal! and plants 



would he found 


in a des^ 


rt 


community? 


Age 17 


Adult 






0 % 


i*: 


o 


Ground hogs, deer, oak, fern 


Q 




0 


Grizzly hears, buffaloes, 
fir, grass 


0 


0 


0 


Lucks, herons, water lilies, 
cattails 


0 


1 


0 


Starfish, sand dollars, 
kelp, plankton 


98 


95 


• 


Snakes, road runners, cactus, 
sagebrush 


0 


1 


o 


I don ’ t know. 


0 


1 




Ns response 


98 % 


100^ 







OVERLAP EXERCISE 26 
4% difference in favor of age 17 

(17: 1-3, Adults 2-15) (also 322 and 421) 

If a person who is a light eater has a tendency fc© be 
overweight^ it is most likely due to 



Acre 1 7 


Adult 






1 % 


1 % 


O 


too much exercise. 


3 


3 


0 


a carefully balanced diet. 


20 


22 


o 


a tendency toward nervousness 


15 


6 


o 


an excessive dosage of 
v It ami ns - 


49 


45 


• 


highly efficient utilisation 
of food by the body. 


12 


20 


G 


I don’t knew. 


0 


2 




No response 


100 % 


99 % 







For Adults, the fourth and fifth alternatives were inter- 
changed , 



OVERLAP EXERCISE 27 
5% difference in favor of age 17 



OVERLAP EXERCISE 29 
&% difference in favor of age 17 



U7s 8=6, Adult? 3=12) (also 308 and 409} 

The idea of natural selection is usually associated with th.e 
theory of evolution proposed by 



(17: 5=5, Adult; 4-12) (also 308 and 4QB) 

An electric current in a copper wire involves mainly the 
movement of 



2 

7 

1 



Adult 

62 % * Charles ttiswin 

2 O Edward Jenner. 

1 o Jean Lamarck. 

3 0 Louis Pasteur. 

0 O Jonas Salk. 




Adult 
2 % 0 

4 O 

53 • 

1 O 

1 O 



copper atoms , 

; copper molecules, 
electrons , 
neutrons , 
protons, _ 



19 

0 



30 G I don’t know, 

1 No response 



11 



0 



28 

1 



O I don't know. 
No response 



IQOM 100 ^ 



loo % ioo % 



o 

ERIC 



39 



OVERLAP EXERCISE 29 
&% difference in favor ofag# 17 

(17; 7-7, Adult; 1-14) (algo 332 and 433) 

Scientists can determine the age of certain reeks and 
their fassila fay measuring 



Age 17 


Adult 






3 % 


4 % 


0 


their specific gravities. 


18 


22 


0 


their crystalline structure 


22 


17 


0 


the rate at which they have 
eroded. 


18 


10 


0 


the ratio of calcium to 
phosphorus in them. 


21 


15 


• 


the amounts e£ uranium and 
lead they contain. 


IS 


32 


Q 


I don * t know. 


0 

100 % 


0 

100 % 




No response 



OVERLAP EXERCISE 30 
difference in favor of age 17 

(17? 3-6, Adult; 8-IS) (also 335 and 43 4) 

Which of these has been used to obtain accurate estimates 
of the age of the oldest knewi rock strata? 



Age 17 


Adult 






25 % 


22 24 


O 


Radiocarbon dating 


9 


1 


• 


Uranium - lead dating 


2 


3 


O 


Potassium - argon dating 


11 

. & 


5 


0 


Estimation of sedimentation 
rates 


38 


22 


0 


Correlation of age of ffeasi: 
contained in the strata 


15 


43 


0 


I don * t know* 


0 


1 




NO response 


100 % 


99 % 







/ 



OVERLAP EXERCISE 31 
1 % difference in favor of age 17 

(13 ' 13—2 lei, 17 1 14-12cl, Adult; lQ=21ei> 
(also 237, 344, and 441) 




The apparatus before you is a pendulum. You have a watch 
or clock also, 

1. How long does it takg for the weight in the pan on the 
end of the string to swing back and forth ten times? 

— - - seconds, (An answer between 11 and 15 seconds was 

scored correct, ) 



Age 13 


Age 17 


Adult 




38 % 


56 % 


49 % 


Correct 


56 


41 


39 


Incorrect 


6 


3 


12 


No response 


100 24 


100 % 


100 % 






OVERLAP EXERCISE 32 
s% difference in favor of age 1? 

?17r 5-14, Adults 4-14) (also 346 and 444} 

A particular cell is shaped like a cube. If all itj linear 
dimensions were doubled, its volume would increase 



Age 17 


Adult 






5 % 


4 % 


0 


3 times* 


22 


18 


0 


4 times. 


15 


9 


0 


6 times. 


33 


25 


• 


8 times . 


16 


16 


0 


16 times . 


9 


28 


0 


I don't know, 


0 


1 . 




No response 


100 % 


ioi % 







40 



OVERLAP EXERCISE 33 
1054 difference in favor of age 17 



OVERLAP EjffiRCISE 34 
13% difference in favor of age 17 



(17 s 7=10, Adult* 6=1$) (also 329 and 430) 



(17: 3-6, Adults 5-20) (also 32S and 431) 



Two light waves are traveling in a vacuum. The wave 
with the higher frequency will have the 



Aere 17 
14 94 
3 
23 
32 
1 



Adult 

2 % O 

15 0 

13 0 

22 9 

4 Q 



higher speed, 
lower speed, 
longer wavelength, 
ahorter wavelength. 

more nearly horizontal 
directions 



10Q % 



99 % 



ns response 



For Adults, the first and second alternatives were 
interchanged, 



if the cells referred to were all in the same organism, 
in which of the following is the amount of PNA present 
stated correctly? 



^ 17 

34 % 

3 

6 



3 ' 



10 



21 % • 

1 O 

6 0 

1 0 

2 0 



It would be identical in mature 
egg and sperm cells. 

It would be identical in Sperm 
cells and liver cells. 

It would be identical in a 
mature egg cell and a brain 

cell. 

It would be half as much in a 
thyroid cell as in a liver 
cell. 

It would be half a a much in the 
fertilised egg as in a thyroid 
gland cell* 



45 

0 



67 O 

1 



I don't know* 
' 3 response 



101 % 99 % 






OVERLAP EXERCISE 35 
13% difference in favor of age 17 

(13s 8=14, 17 i 4-7, Adults 6-17) (also 243, 3§Q, and 446) 

whenever scientists carefully measure any quantity many times, 
they expect that 



13 


flqp 17 


Adult 






19 % 


19% 


25 % 


O 


all of the measure- 
ments will he exactly 
the same. 


2 


2 


1 


0 


only two of the 
measurements will be 
exactly the same. 


4 


2 


2 


0 


all but one of the 
measurements will be 
exactly the same. 


69 


72 


57 


* 


most of the measure- 
ments will be close 
but not exactly the 
same. 


6 


3 


13 


0 


I den ' t know. 


□ 


0 


1 




No response 


100% 


99 % 


99 % 







OVERLAP EXERCISE 36 
15% difference in favor of age 17 

(17s 6-16, Adults 3-7) (also 306 and 417) 



All e£ the following help to increase the total amount 
of food available to the human race EXCEPT 



Age 1? 

2 % 
12 
2 
70 
10 



4 

0 

100 % 



_Adult 

2 % 0 

12 0 

2 0 

55 • 

17 O 

10 O 

1 



irrigating crops, 

developing hybrids, 

improving fertilizers, 

outl awing the use of ingsflfcicidfis, 

controlling the growth of 
undesirable plants, 

I don ' t know. 

No response 



99 % 






41 







OVERLAP EXERCISE 3 7 
15% difference in favor of age 17 

{17: 3-4, Adult: 8-15) (also 345 and 443) 

A student made the following statement, "Some carbon 
atoms in the bread that I ate last night might have ejice 
been part of a dinosaur'a body," 

Which of the following is the best appraisal of the 
student's statement? This statement 



3 % 
5 
25 



11 

0 



25 

1 



O contradicts the law of 
conservation of matter# 

Q is ridiculous because 

dinosaurs lived so long ago. 

• could fee true because atoms 
are rarely created or 
destroyed. 

0 could be true only if the 
bread was growl in soil 
containing dinosaur fossils , 

Q could not possibly be true 

because dinosaurs were animals 
but wheat is a plant. 

o I don^ know# 

No response 



For Adults, the third and fourth 
changed . 



il ternotives were inters 



OVERLAP EXERCISE 39 
18% difference in favor of age 17 

(13? 7-8, 17 i 1-1, Adult? 1-7) {also 235, 340, and 439) 

In each of five experiments, two objects were weighed 
four times ■ achi which experiment gives the strongest 
evidence that object I weighs more than object II? 



O 

ERIC 



Aoe 13 


Aqe 17 


Adult 






Object I 


Object II 


3 % 


1% 


O 


62 % 


81% 


63 % 


• 


Experiment A 


00 lb. 


70 lb. 


4 


1 


0 












SI lb. 


69 lb# 


















so lb. 


71 lb. 


4 


3 


0 












82 lb. 


70 lb. 








9 


4 


7 


0 


Experiment B 


69 lb. 


81 lb. 


5 


2 


0 












71 lb. 


82 lb. 


















70 lb# 


80 lb. 


65 


37 


• 












70 lb. 


SO lb. 








3 


1 


2 


0 


Experiment c 


70 lb. 


80 lb. 


















7S lb. 


75 lb. 


20 


53 


O 












77 lb. 


73 lb. 


0 


2 














80 lb. 


70 lb. 






















101 % 


99 % 




3 


1 


2 


e 


Experiment D 


80 lb# 


70 lb. 


















75 lb. 


75 lb. 


















73 lb. 


77 lb. 


















70 lb. 


80 lb. 








9 


5 


S 


0 


Experiment E 


80 lb. 


77 lb. 


















79 lb. 


76 lb. 


















7B lb. 


75 lb# 


















77 lb* 


74 lb. 








12 


5 


15 


o 


1 don't know. 












2 


2 


3 




N© response 












100 % 


if % 


101 

















54 



OVERLAP EXERCISE 38 
16% difference in favor of age 17 

(17s 5=6 , Adulti 3-10) (also 342 and 440) 

in a particular meadow there ar# many rabbits that eat the 
grass. There are also many hawks that eat the rabbits. Last 
year a disease broke out among the rabbits and a great number 
of them died, which of the following probably then occurred? 






4 % 
1 

68 



2% 

1 



4 

30 



10 

1 



The grass died and the hawk 
population deer eased. 

The grass died and the hawk 
population increased. 

The grass grew taller and the 
hawk population decreased. 

The grass grew taller and the 
hawk population increased. 

neither the grass nor the hawks 
were affected by the death of 
the rabbits. 

I don 11 1 know. 

No response 



OVERLAP EXERCISE 40 
28% difference in favor of age 17 

(17? 6=1. Adults 10=18) (also 311 and 426) 

The solid, liquid, and gaseous states of water differ in 
Which Of the following wayi? 



Age 17 



The number of protons per molecule 
Tho number of electrons per 
molecule 

The net charge on the individual 
molecules 

The number of neutrons per indi= 
vidua 1 molecule 

The average speed with which the 
molecules are moving. 



I don't know. 
No response 



4 2 



P^rlap^ between age, 9 or 13 ana Adu l t (0verlap a!targlao . 



OVERLAP EXERCISE 41 

45% different in favor of young adults 
(9t2-10, Adults 7=12 ) {also 152 and 435) 

Why do very few people get smallpox in the United gtates 

tOQel y ? 



OVERLAP EXERCISE 43 

13% difference in favor of young adults 
(13 i 9-7, Adults 6-11) (also 228 and 425) 

° f t n OC&an Ci8h was found in a rock outcrop on a 
mountain. This probably means that P on a 



12 % 
50 
6 

4 

17 



ICO % 



Adult 
1 % 

95 

0 

0 

1 



99 % 



0 

9 

Q 

O 

O 



The weather conditions have 
changed. 

Most people get smallpox 
vaccinations. 

People move mar® often than 
they used to. 

People drink more milk today than 
ever- before. 

All the germs that cause smallpoc 
have been killed, 

I don ' t know. 

No response 



Agfa 13 



Q 

O 



100 % 



fish once lived on the mountain, 

the relative humidity was once 
Very high, 

th® mountain was raised up after 
the fish died. 

fish Used to be amphibians like 
toads and frogs . 

the fossil fish was probably ear-tied 
to the mountain by a great flood, 

I don ! t know . 

No response 



OVERLAP EXERCISE 43 

12% difference in favor of young adults 
(13* 6-10, Adults 9=19) (also 217 and 412) 

Most of the chemical energy of the gasoline burned in a car 
is not used to move the car but is changed into 



elect ricity. 
heat, 
light . 
magnetism, 
sound, 

I den ' t know. 
No response 




16 

0 



100 % 



100 % 



Far Adults, "converted" w„, used instead of "changed". 



o 

ERIC 



43 



. cr r- 

O O 



OVERLAP EXERCISE 44 

12% difference in favor of young adults 

(13; 2=9 , Adult; 4-8) {also 239 and 442) 

Which of the following graphs coulu show the average 
height in inches of a group of children growing at a 
normal rale plotted against their age in years? 



age 13 
18% 
14 
27 
16 
10 



Adult 

6 % O A 

9 OB 

39 * C 

18 CD 

9 O E 



16 



'J 



O I don't know. 



0 



3 



No response 



99 % 100% 





7453 in 17 14 






OVERLAP EXERCISE 45 

11% difference in favor of young adults 
(13; 4-15, Adult; 5-19) (also 230 and 436) 



A man notices that the paint on one side of his house is not 
lasting as well as the paint on the other sides, which of 
the following is the moat likely cause? 



Ane 13 
5 % 
a 
83 
0 
1 



Adul f 

1% C 

2 6 

94 « 

0 O 

0 Q 



Termites 
cosmic rays 
wind or sun 

Fallout from atom bombs 

Sonic booms from low-flying jets 



3 

0 



1 O I don’t know. 

1 ho response 



100 % 99 % 




The curve of Graph c is slightly different at the Adult level, 
but conveys the same idea. 



(13; 



OVERLAP EXERCISE 45 

10% difference in favor of young adults 
Adult: 7=11 ) (also 227 and 427) 



(13 = 



^-2# 



OVERLAP EXERCISE 4 7 
8% difference in favor of young adults 
Adult; 8—19) (also 215 and 410) 



In mammals, which of the following is the center of memory 
and intelligence? 



Adult 
21 % 
36 
6 
4 
2 

24 
1 

100 % 100 % 



0 Cerebellum 
0 cerebrum 
O , Medulla 

O Optic nerve 

O Spinal cord 

O I don * t know 
No response 




Flower seeds develop from 



Age 13 
2 % 
54 
15 
15 
8 



Adult 

^ % O 

82 0 

io e 

p o 

4 o 



leaves , 
ovules . 
peta Is ■ 
roots . 
s terns * 




12 O I don't know, 

2" No response 



101% 99 % 




5G 



44 



OVERLAP EXERCISE 48 
4% difference in favar of young adults 
(13 i 7—14 i Adult r 2-20) (algo 221 and 422) 

Most caves are formed by the action of underground water on 



fttts 13 


Adult 






10 % 


9 % 


0 


granite. 


38 


42 


• 


limestone. 


4 


1 


o 


pumice. 


23 


16 


o 


sandstone. 


6 


4 


0 


shale . 


IS 


27 


0 


I don ' t know * 


0 


1 




No response 



OVERIAP EXERCISE 49 
1294 difference Lft favor of age 13 

(13s 3-13, Adults 9-20) (also 211 and 419) 

Which of the following is true of hot water as compared with 
cold water? 



It is denser. 

It is easier tg see through. 

Its molecules are moving faster. 

It has more free oxygen dissolved 
in it. 

It has more free hydrogen dissolved 
in it. 



Ado 13 Adult 

9% 6 % o 

3 2 0 

61 4 9 * 

9 4 ’ Q 

6 5 0 



39 % 100 % 



No response 



100 % 





• 7 \ 

i’/ 





57 



45 



RESULTS FOR ALL RELEASED EXERCISES FOR EACH AGE 

jn the pages to follow, exercises for each age level are 
discussed. At each age level, it is useful to think of 
exercises m three broad classes; those answered correctly 
by most respondents (67-100%), those answered correctly by 
a good many respondents (34-66°/.)' ,; and those answered 
correctly by rather few (0-33%) . 

Individuals taking part in the assessment are only a 
sample of Americans of their age. Percentage values reported 
, below are subject to sampling error as well as some systematic 
errors. Many precautions were taken to minimize systematic . 
errors , and the assessment sample size brings random error 
, ° acceptable | levels. However, the percentage values reported 
here must . be understood as estimates of what true value would 
be found if it were possible to assess all U.S. residents of 
a given age level. 



The . majority of • exercises discussed below are of the multiple- 
choice type. Other exercises, usually related -to* objective 
II, ^require ability to manipulate scientific apparatus and • 
conduct: small experiments, ■ 

still others require the student to write a correct response 
m several words or a sentence. If , an exercise is NOT.of the 
multiple-choice type it will be mentioned when it's discussed 



Objective X. Know the Fundamental Facts and Principles 

of Science 

. General Summary 

The facts and principles of science known to moat 9-year-olds, 
.evidently have to do with simple properties of matter (iron 
cannot be burned in an ordinary fire) or simple explanations 
of commonplace phenomena (day and- night occur because the 
earth rotates, soaking with water is the surest way to put 
out a wood fire) * ■ , 

A good many. 9— year— olds know more complex facts . Exercises 
where success rag ged , fr om 34% to. 66% referred to scientific 
hypotheses (most, scientists think the center of the earth is 
very hot), distinct ions' which may be confusing (the sun is a 
star not a plane t ) , chemical reactions (a different substance 
is formed when a candle burns ) , electrical polarity (how to 
connect a flashlight bulb) , and everyday living (how to dress 
for a 45— degree day, 70 degrees is a comfortable temperature, 
houseflies often carry disease). 

Questions which rather few 9— year— olds answered correctly 
seemed to be exercises which offered false but plausible 
alternatives. Thus, a majority thought that coal is formed 
from lava rather than from dead plants. A majority became 
confused when numerical data (such as temperatures) were 
introduced. Most thought that mixing two portions of liquid 
of different temperatures would result in an overall 
temperature increase rather than a temperature somewhere 
between the temperatures of the original portions. It was 
difficult' for. them to say whether water, air, sawdust or mercury 
is heaviest, assuming equal volumes, perhaps because the 
substance mercury is unfamiliar. Half of the 9-year— olds 
selected water as the heaviest substance. 

When given National Assessment . exercises , most 9— year— olds 
responded correctly to exercises on . the following: 

101. A human baby- comes from its mother's body (92%) . 

102, A stick needs to be dry in order to burn (92%). 



6 





■j' ’ 


103 , 


You bri,ish your teeth to keep them from decaying (91%) . 


104, 


Iron cannot be burned in an ordinary fire (89%), 


'* 105. 


Bees get their food (nectar) from flowers (88%). 


106, 


Thick dark qlouds generally "bring rain (87%) . 


107; 


Soaking with water is a good way to put out a wood 
fire ( 87%) „ . 


108, 


Protein is important to the building of muscle (85%), 


109, 


Nearly all rocks are solid (84%) . ' 


110, 


Map readings An island completely surrounded by 
water (83%) . 


111. 


Day and night occur because the earth rotates (81%) . 


112 , 


Acid should be handled carefully (80%) 


113 . 


Pine trees stay greeri during the winter (80%) , 


114. 


Alligators are found in swamps (79%), 


115. 


To jet something, light must reach one's eyes (79%). 

f \y* . * 


116. 


One kind of plant which does not have green leaves 
is a mushroom (77%) . 


117. 


1 A burning candle when sealed in a glass jar goes out 
(75%) . ’< ' ' " ■ 


118. 


Animals hide from other predatory animals in several 
ways (74%) - 


119, 


Lifting a 20 -pound weight 2 feet is more work than 
lifting the same weight 1 foot, or a 10~pouhd weight 
2 feet (73%) . 


12 0. 


A moving block striking a motionless block will cause 
the latter to move away from the first block (70%) , 



■ \ 

- . T‘ 




ERIC 


V ’ 60 48 : .■ ■ ' V. . : '• 

) " ■ . . • . „ . s ■ ■ 



i 



121. The; sun is seen only during daytime because the 
earth is turning (70%). 



122, Honeybees are more beneficial to man than are lice, 
locusts, or termites (69%). 



r r r;*s 



A good many 9-year-olds (34—66%) responded correctly to 
exercises which required them to knows 



12 3 



124 , 



125 



\ 126 



12 7 
128, 
129, 



130, 



131 



132. 



133 . 



; 0 
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Scientists study fossils to learn what animals lived 
long ago (62%) , 



How to properly connect a bulb to a flashlight 
battery (61%) . 



Most land plants get most of their water directly from the 
soil (59%)\.- 1 , . ‘ . 



Most scientists think the center of the earth is very 
hot ( 5 8% ) . ‘ • ! . s 



That the sun and ,a penny are both made of atoms; (5 

• • . ■ 'i 

The sun is a star (52%) . \ 



\' 



How to dress properly for sunny 45- degree weather 
(52%). • 



\,. 



\ 



A school room is most comfortable at about 70 degrees 
F ' (52%) . • 



Cactus plants survive bn the desert because they lose 
little water through their leaves (49%). 



A different substance is formed from a candle when 
it burns (46%) h 



In a scientific study all conditions other than those 
being purposely manipulated should be kept constant 
(44%) . • • • ' 



\ . 



134.- Houseflies can spread serious human disease (44%) 



49 



■R'l 



13 5 . 



A rode 'broken Into three pieces raises the water in 
a container as 'much as the whole rock did (36%) 

f - ' ■ ’ , 

136, * All ma'tter takes up space (3-5%) . , 

137, A quart of mercury weighs more than a quart of air, 

sawdust , or water (3 5%) t 48% of those making a 
choice selected water as the heaviest of the listed 
materials , ‘ • . • , ■ ,■ ‘ ■ . 

138, After a cold front passes, it is common to have . . 

, clearing skies, ( 34 %) , ’ . 1 . 

When given National Assessment exercises, rather few 9— • 

year-olds responded Correctly to exercises on . the following; 

. . - • - 7 •••;; "• ' ' • . .w . ' y : 

139, Rock" cannot ^indefinitely he broken Into smaller and’ 
smaller pieces, and still he rock (27%) . 

-14t?,. Goal is formed from dead plants (15%) , Oyer half 

of the respondents (56%) chose "lava from volcanoes" 
as the" source of « coal . < ■ . 

' . • . ... \. y ■ ^ 7 : . .■ 

141 . The mixing of equal quantities of water at >70 degrees 
’ p arid water at 5 0 degrees F yields a mixture which is 
at 60. degrees F (7%) , Oyer two-thirds £69%)* of the 
respondents thought that the resulting wohid' have a 
temperature of 120 deprses F, •/ _ 



EXERCISE 101 
4 

(9 2 ,5=*i3) (oveifiaps EKerei'se 201) 
Where Goes a human baby come from? 



A-ga 9 










X% 


O 


The- 


stork brings the 


baby. 


"92 . 


® 


" The 


baby comes from 


its mother's body* 


. 3 


o 


The 


doctor gives the 


baby to the mother 


1 


o 


The 


father buy® .the ! 


baby for the mother, 


V “/2 ' ' 


0 


The 


hospital keeps many babies and the 



1 

! 1 



mother piqkg onn out, 

O X don’t know. 

Wo r«jspon@g > * 



■ f ” EXERCISE 102 

(9 s 3-6) i . 'V' 

' . . -> ■ - s " 

If you Want to burn a stick, you should 

-Aao _.9 



Not adJilinistsired to the in**sehpbl ©ample in one iouthi^Bteiu 
county and one SoufeheMtaffl city at the Koquus t gf state a,“ 
loohl authorities, - 



cs 



\ 



2 % 
1 
92 



O wet "it. _ . 

O float it in ...a pon3T^ 

® pee that it is dry. 

O sever it with dirt, 

O I 400* t know. 

No* response 



V. 



(?s S=€) (overlaps 



^EReiSB 103 
Bjeereiee' 202 ) 



Taf which of the following reasons should you brush 
your teeth? * 



/ 




. To ; straighten your teeth 
To rofts your teeth harder 

To your teeth sharper 

To hej^.. yout teeth grow larger 

To haljp keep your teeth from decaying 

I don't know, ^ 

UP response 



* EXERCISE 104 
(9 s €*-13 ) ' • 

All of the following can he burned in a fireplace EXCEPT 



Age 9 



iron . 
leaves , 
pa per i 
wood , 

1 don 1 fe know . 
No response 



0 

; ERIC 



51 



A . 



EXERCISE 105 

(9: 8-15 ) 

Bees go fc© fiewprs ‘in. order to 

; ; Aq-o j., ‘ 

• 3 % ’ o the flowers. 1 

6 O smell the flowers,. 

88 # get noctap for food. 

2 o hide from the wind and rain. 

1 O I don.' t ^new. . 

q No response 



_.y 



{?: 8 - 10 ) 



EXERCISE 106 
(si.ipila.jr to Exercise 2 03) 



On a summer day, ‘which of the following clouds is 
most likely to bring rain? 






SSERCISS 107 

8 - 6 .) 

surest way to put QHt 



fire of "wood sticks 'ia to 




fan the fire. 

soak thi* wood with ''Water. 

put Woffle dry grass on the. fire. 

put so me smaller sticks on the,, fire. 

I don * t know , * ■ 

N© response* * 



Age 9 
2 % 
2 
87 4 
7 

JZ 

Q 

100 % 



O Thin fluffy cloud/s 
O Red clouds at sunset 
« Thick dark -gray clouds . . 

' Q clouds that look like white sheep 

O 1 don't know* 

No fespensa 



( 9 s 2 - 2 ) 

Whi’ch of. th ©’ following 



EHERCISE 108 



most' important 



4 % 

OS 5 ' 
2 



Fat 

Protein 
Salt .* 

Starch 

Sugar 

I don 8 t know. 
No response 



A 



0 

ERIC 



64 , 



J 

52 



EXERCISE lOn 

3; 1-6) 

sariy all rocks on the Eaffth*& surface are 



Age , 9 
5 % 
6 
84 

4 

□ 



C gas. 

C \ . ligu id . 

* solid*.’ * 

O I don't know. 
Na response 



■1 



■ SSERCXSE 110 




fige 9 

4 

1 

Si 



100 & 



3; don't know, 
MO response 



EXERCISE - 111 - 

?_9) ’ ~ * 

reason that there ia day and -night on Earth j s thist the 



Sun turns . * 

Moon turns . * 

Earth turns . • : 

Sun gets dark at night* 




1 

0 

1QQ %, 



I doh ’ t know , _= t 

Ng response 



mCERCXSE 112 

(9; 3*-H) - , . ’ 

\ ' ' 

If you see a bottle labeled ACID, you should 



Ago 9 

x% 

3 

8 Q 
3 
IQ 



O add soap to It. 

O put it in a box* 

• be Careful with it* 

O put it under water. 

O _ pour it. down the sink. 

O I don * t know * . 

No response 



O 

ERIC 



53 .£5‘ ; : • = 

• ' f 






^ERCXSE H 3 51 / 1 

(9 s 7—8 ) 1 , 

which o£ these trace stay-. yr«=n in the united Seated during 

the winter? ■- ■ *— •• - . - 



,.i * EXERCISE 114 

-{9s 4—13 ) j r 

One i§ most likely to find. an alligator in 1 



Age a 
• 79% 



a swamp , 



iqe 9_ 




i * , , 


3 


0 


the woods. 




4% . 


o 


Apple * 


3 


0 


the desert. 




7 


o 


Elm 


.13 


Q 


a eold lake - 




6 


© 


Maple 


1 ’ 


0 


I don ‘ t know = 




80 


• 


Pine 


■’ 0 




No response 




4 


Q 


I don't know, . i 


99% 








0 




No response 











-tf.’ ■ 



EXERCISE 13.5 

tf “ ■ 

[5 ; 6-12) . 

FO r : you to see something, what must reach year eyos? 
Age *9 



79 % 

3 

3 

13 

2 

. .. i ■ 

ioi% 



Eight 

Smoke 

Sound 

Nothing 

I dan * t Jcnaw. 
So ‘response 



EXERCISE 11® 

(95 3-7) 

Which ef these plants does not have green 



o 

ERIC 



9 % 

' 1 
77 
5 

2 

1 

lOl % 



A dandelion 
Qrav3 

A mushroom 
A willow tree 

I f’qn * t know, 
MO response 



% 



66 ; 54 






leaves? 



t 



EKBRClSE 117 



(9% 5-2) 



•If a lid is 
ha ppens ? 



put on a jar in whieh a t-undle is buiningj what 



3 % 

1 

16 

7 5 , 



The candle breaks. 

The candle gets longed 
SThe candle burnu faster, 
Tlffe^candie flame goes out's 

I don ' t know . 

No response 



EXERCISE 118 

(9i 10-22) 

How do •seme animals hide .from other animals? 



5 or more 
No response 



Pereenta ge 
Heeeiving X 
Points 1 

ia 

23 
29 
i 7 
5 
7 



..- 3 - 



to be counted as responding ^UQeessfuliy, a student must 
have resolved at least 2 points, ’ .. 

. % successful. ? 4 s . % S ' ■ • 



{ continued . 



on next 



W Q ) 



SCERCISE 118; 
( continued)''’ 



( 9 ? 10-22) 



Points were given according to the method below s 
2 points for mentioning protective coloration 

including 



points for ■ mentioning "protective shapes 
behavior such as that of an opossum' 



i points for mentioning locations for hiding 

(a point each for any 4 reaBonablej enes ) “ 

point for location regardless of adjective preceding 



(1 point for- "getting behind something" 
alone) 

(1 point for a given location regardies: 
preceding location? s.gj. 



if this appears 

* of preposition 



in bush. 

behind bus£i 

under bush ~ 
bea ids bush 

trees 

woods 

bushes 

shrubs 



is given one point in total 



would eadh get one point even though, 
similar ' , 



for flight" regardless of term or terms such as 
running, ■- flying # leaping, swimming" used 

o points for ; "Killing other animals " * 

©'extra pointfi for examples of animals that hide in a c 

sy ■ 5 ■ = - 



o 

ERIC 



EXSRCI'SE 11 $ 

(9i 1=15*)' 

which of these tasks would take the most work? 

_ Age 9 

. * ^ % Q Lifting a 10.- pound. weight l foot 

IS ■ Lifting a 20-pound^ weight 1 foot 

'O Lifting a lo— pound weight 2 feet 

# Lifting a 20-poQnd weight 2 feet 

4 O I don ' t know, “ 1 - 

° ’ No response ■ * T~ 

99- % 



4 
7 3 



/ 



- \ ’ 

' V 1 



55 , 



< 



EXERCISE ISO 




V*i Q^ll) ■ ‘ 

when Sleek 1 Jiwinys down and hits Block 2, which of the 
will moat: likely happen? 



Sleek 2 will not move at all. 

Block 2 will awi ng raff to the left* ■ 
Slock 2 viljf swing off to the right-. 
The string /holding Bloek 2 will break. 



1 don't kn' 



ifo response 



t 



EXERCISE 1 22 

(h 1-B) - ‘ 

which of the following inseefs are most helpful to Man? 



Age y 
63%' 



Hrneybaes 

bice 

Dqcuata 

Termites 

I don't know,, 

NO reapqnBa 



EXERCISE 121 



/ 



‘ (9t 1-10) 

Ycju can see the Sun only in the ' daytime .'because 



70 % 
:-3 
. 3 

22 






the Earth is turning. 

people sleep at night, 

there are more clouds at night, 

. the Sun shines only part of the lim 

I don’t know*; 

No response 



\ ■ . 
Y 



■ . ■ . EXERCISE 123 

(■9i 3^15) . _ ■ , \ 

What can seientist^j learn by studying some fossils? 

* • ' ' ? 

’Ago 3 r, 

* $% O why earthquakes took plaq&' 

= 62 • "What animals lived long ago 

' 14 o How far the Moon is from larth 

8 O What’ the weather will be ■_ tomorrow 



nA 

K 



© 7 I don 1 1 know. 

No response. 



■ •• ", ■ \ ' 



ERJC: 



56 



EXERCISE 124 




< f >i G— lb) 

Jane wrapped the end of a piece o£ wire around the base of a 
flashlight bells- when she touched the bottera of the bulb to 
the center of the top *i£ a new battery, th^ bulb did not 
light, what should Jane do next to light the bulb?- 



Touch the end of the wire to the bulb. ■ 

•Put the end. of the wire* in a drop i of water. 
Touch the bulb to the bottom of the battery. 
Touch the end of the wire to the ‘bottom of . ' 




'the bs L:tery, 

I don ' t- know. 
No response 



100 % 



/ 



y 



EXERCISE IS 



<9: 6-1^ 



Most land plants get most of their water directly from. which 
of the following? 



9 

2% Q 

3 * O 

3 3 O 

59 # 



Animals 
Other plants 
Rivers . 

The Soil 

1 don’t know* 
Ho response 



100 % 



SiERCXSE 126 ‘ i 

(9i 2-12) 

Most scientists think thbt the 'center of the i^rth is very 



■> BcraciiS 12 7 

(9i 2-11) 

The iun and a penny ere alike in which of the following ways? 




V 



O I don't know* 1 
Ho response 



Age 9 
. " 5% 
S7 
14 



14 

O 



Seth weigh the same. . 

Both are made of atoms* 

Both are made of metals, ’ / 

Both are at the same temperature* 

1 don 1 1 know* 

Ho response , “ / 






'.V" -■ . 



o 

ERIC 



57 



EXERCISE 123 



(9s 6-4) 

Our Sun is a 

Ado 9 
15% 

13 
16 
5 2 

s 5 

1 



planet* 
satellite, 
solas system* 
star* 

I don't know, 
ho response 



EXERCISE 129 

( 9 t 7 — 14 ) 

It is sunny,: there is little wind, and o thermometer outdoors 
in th 



4 ) 



How should you dress to t>o eemfprtalple outdoors? 



_ Aaa 9 - 
& m % o 
13 0 

52 4 * 

25 O 



EXERCISE IJC 



( 9 s , 5 - 4 ) {similar to Exercise 205 ) 



The temperature 5 that is thought most comfortable for 
a schoolroom is ahcut 



Age 9 1 
15 % 
10 
52 



O 40° rahronheit, 
O S0 e Fahrenheit, 
• 70° Fahrenheit^ 

. O 90® fahrenheit, 
O 100® Fahrenheit, 

O I -flon * t know, - 
Ho response 



Weajf a swim puit. % 

Just wear your indoor clothes. 

Put on a sweater or light coat over your 
indoor clothe®. 

put on a heavy' coat, muffler, wool cap t and 
hoots over your indoor slothes. 

I don't know. * 

No response 



RXERCIJE 131 

<9: 1-4) 

cactus, plants can live -in the desert because 



12 % 
4 
4 9 
24 

11 

1 

10 1 % 



they ere all very large, 
they have large flowers, 

they lose little water through leaves, 
there are no animals in the desert to 
them. . . * ' 

x don' t know, . 

No response 



O 

ERIC 



70 58 



v 



BXBRCXSE 13 2 

Oi 1-9) ^ 

A different subatance is formed, when 



12 % 


0 


cloth is cut. 


12 


O 


a cup breaks* 


46 


* 


a candle bums . 


13 


o 


a piece Of chalk 


16 


o 


1 don*t know. 


0 




No response 







Ado 9 






- 






14% 


o 


watered both pots 


more* 




. ■ * * i 


is 


0 


watered the radish 


seeds more. 


* 




• . 44 


• - 


put the same kind 


of seeds in both pots. 






12 


o 


grown the seeds in 


water instead of soil. 






15 


o 


1 don’t know.' 








0 




No response 





EX.'kCISE 133 



(9: 2"15) 



Torn wanted to find out whether plants can grow better 
in the dark or in the light* Ho put a pot with 6 radish 
seeds in a dark room and a pot with 6 bean seeds- on 
the window sill. 





-light 




bean seeds 



He added the saJns amount e.f water to both pots. , The 
bean seeds grew better than -the radish seeds* so Tom= 
said his plants grow best in the light. 



To be able to say this, he should have 



EXERCISE 134 



Which gf the following insects spread sericus human 
diseases? 



Age 9 
6% 
19 
44 
22 



Ants 

Honeybees 

Houseflies 

Moths' 

X don ’ t know* 
No response 



EXERCISER! 35 



(9f 2-9) 



-Line 
- Water 
“ Rock 



When a rock is put into a pail of water, the water cranes 
up to the line as the picture above shows. If the rook 
is broken into three pieces* which of the following 
pictures shows how high the water ie? 




y 



- Lin 



^•“Line 





9 

1, 



O 1 don * L know* 
No response 



0 

ERIC 



59 



99 % 

i,\ \ 



Line 



-Ling 




EXERCISE 136 

(9s 2-1B) ' 

which of th« fallowing is true of «41 matter? 

'l2% Q It has pr shine*. 

19 Q It' has no taste, _ 

36 e it ti kei up space, 

10 O It haa a sqruare shape* . 

23 O I don’t know. . 

■0 No response 



(9? 1=17) 



Soon after 
expects to 



EXERCISE 138 



a cold front has passed over it, Louis, one 
find in St, Louis 



Awe 9' 
34% 

v . • 9 

16 
2 2 

IS 

o 

99% 



9 CleArinof skies , 

a 100 , = mile = an — hour winds, 
Q low ats§o§ph#rie pressure, 

O. the 'start of a 3 = Say snow, , 
•n 

0 *f don't know. 

No response • 



:v 

/. 




. /. 



/ 

/■■ 



EXERCISE 137 

(9? 3=14) - ■ 

A quart Of which of the following would weigh- the most ? 



7 A 

,35 



O hir 
# Mercury 
□ Sawdust 
O Water 

Q I don ’ t kpow , 
No response 



100% 



EXERCISE 139 



could a rock ha broken into smaller and smaller pieces 
forever and still be rdek? 



2|% O Ves, beciUsa most rocks are madb up Qf 
several things. 

13" 0 Yes, because there is no smallest piece • 

of rock, 

,27 * No, because you would finally got to atoms, 

21 D . because rocks are very hard, 

6 0 1 dbn*t know, 

i. 0 — Bo response - , • 



rT 






60 



Objective XX, .^jL ikiU. 



Age 9 



Gene ral Summary' * 



in the Processes of Science 



.£ r inoi ^ efi to 

PoiiJt of water under severe r (recognizing the freezing 

frequently tide L zeroise Je't" b ? nCe , s > ' -- arrors »«= 

relatively abstract notion i salS^T 19 ? 58 °* tha 

scientific inquiry. Relatively aonoretf 2!/ 
easier. i y wncrece exercises were 



Most 9-ryear-olds could; 



142 

143 , 

144. 

145. 



han *f n * a ¥ ona weight «*' « 

' . - ■ . V 

s:i: n ^:: 3 w usf: by han9in *> «*»* -i«o„ * 

Select the leaf that^ crives n f*F 4- >4 

that, big loaves giv W off K ost w"“r “■ kn °” lng 



146 



in V tL\uman e bodJ? 1 choose oJ . iev «al elements 

(80%) . (see- Exercise 150 tor a auastT" 0 ” ? len,ent (oxygen) 
this one.) 0 question similar to 

Analyze what needs to- be investidat^ri . . 
slowly flattening bicycle Jre (?l£? °° Pe With a 



^ ^xcycxe tira (72%) m 

• couJdf e " entad Wlth the . Allowing, a good n,any 9-year-olde 



147 



Choose the* best wav of vpri 

making salt-water taffy (66%). 3 someone • s recipe for 



14s - Conclude from a table of data the f aet +h*+ ’ 

generally breath faster tkan older people people 



O 

ERIC 



-62 



/ 

f 



- 



149. Read a table of data showing temperatures at 

different times .(63%) . v *'. ■ 

150. Given a table listing the weights of several elements 

in the human body , choose the least common element' - 
(54%) . ■ . • ' - 



Given information showing the- height of a plant at 
successive weeks, select the graph which accurately 
displays the growth of the plant (51%) . 



\ ■ 


152 , 


Recognize vaccination as the reason 
get smallpox ( 50 %) » ■ 


that so 


fewpeople 


. X53 . 


Identify a reasonable explanation at 


to why 


water does 


/• ■ 


• 


not come out of a faucet (35%) . 


/ 






Rather 


few 9-year-olds i 




- 


154. 


Were able to infer that water would 


freeze at 32 



degrees F when given the fact that ice melts' at 
32 degrees F (17%). 



* ■ , i. ■ 




EXERCISE 143 



{ 9 i 11-23A) 

pivot point 



'Balance beam 



i l * 1 j* i* b ^ 


l v 

*i 4i*i ail 


^ J J J 


J — J — J' 



We want you to use this balance. The pivot point is rhp 
nail . a The balance beam Li the piece. of metal which can 
turn on the. pivot point. 1 ' The balance beam is level when 
nothing is hanging freni its 'hooks. The number- by each 
hook on the bgaffl».teTis t.im nurabef of inches - that hook, 
in from the pivot point.] 

Hang on? weight -4 inihds left of thc< pivot 'point. The 
beam is not level now. Hang a second weight so that the 
beam is -Level again. 1 Try to balance the beam on your 
first try, but keep trying until ‘the beam is level, 
where did you hang the- second weight?' (41 _ _■ . 



Age 9 
96 % 

a 

2 



Acceptable 
Unaccept ab ie 
fJo response , 



EXERCISE 143 



(9e 11-233). 

Pivot point 






V n 






Balance beam 



= ¥=^= *J =*F 



We want you to use this balance'. The pivot point is the 
T'nil. The balance beam is the piece of matal whieh can 
;rn on the pivot ptoint. The balance beam is level" When 
nothing is hanging from its hooks. The number by each 
hook on the beazn tells the number of inches that hook 
is from the pivot point. 



B. 



Hang two weights 4 inches' left of the pivot point. The 
beam is not level now. Hang a third weight so that -the beam 
beam is level again. Try to balance 5 the beam on your 
first try, " »fc keep trying until the beam is level. 

Where did yo'. hang the third weight?- (8) ■ 



9 4 
3 



Acceptable 
Unacceptable 
NO response 



EXERCISE 144 

( 9 i 3-2) 

1*4, g leaves usually give off more - water than little leaves. 
Wh,ij^h *3 £ the following leaves gives .off the most water? 

Age 9 



■ ;\ , 

EXERCISE 145 



* - 7*-l71) (similar- to Exare 



229) 




Weighty of some 


Chemical Elements 


PtUMyin a 


1Q0 pound Human 


Caleiujt 


2 pounds 


Carbon^ 


IS, pbunds 


Hydrogob 


ID pounds 


oxygen 


64 pounds 


Phosphorus* 


• 14 ounces 


Sodium 


2 ounces . 


sulfur 


4 ounces 




3 O i don't knew. 

0 No response 



8* From tne chart above, which chemical element is found in 
the GREATEST amount in the body? 



4 

SO 

4 



iol %. 



0 ' Calcium 

O carbon 

■ . 

O Hydrogen 

* Oxygen 
O Phosphorus 

© I .don ' t know* 
Ho response 







& 

ERLC 



* 64 






EXERCISE 146 



(9? 2—1 ) 



John has a flat tire on his bicycle. He pumps the tire 
up with an air pump and begins to ride. In a few minutes 
the tire is flat ags ; n. To fix his tire. John must find 



Age 9 




a better air pump, 

whether the tire ia made of rubber, 
^her'e the air leaks out of the tire, 

/ how many mii.utea ' it takes the tire to 
go flat. 

I cion 1 1 know# 

No response " . 



EXERCISE 14? 



I 



Sonfeono said that if you mix salt and sugar with water 
and let the mixture stand you get salt-water ta££y“=a 
kind Of candy. Which of the following would bi the 
best way for you to test this idea? 



Ago 9 
3 %. 

13 



O Take a vote among your friends , 

Q Buy gome salt-water taffy and see if 
it has salt in it. 

O Find out if salt and sugaff have the 
same chemicals in them, 

O Grind up some salt-water taffy to see 
if you get salt, sugar, and'water, 

• Try to mix salt, sugar, and water, let 
them stand, and see What happens . 



I don ■ t know. 
No res. nse 



EXERCISE ■ 148 



(9 i 7-13) 



A Coctor kept records of breathing rates of people when 
they were resting. Hr made the chart below. 



v BREATHING 


RATES 






Person 


Breaths 


in a minute 




Baby boys ■ 




38 




7 -yr. —bid girls 




25 




7 -yr. —old boys 




25 ‘ 




lO — y r, =old boys # 


V 


.20 




Mothers 




16 * 




chert suggests 1 that „■ 

am 9 / % . . ’ . 5 = 

^12% ■’ O boys breathe falter than girls, 

. 2 *5 girls breathe faster than boys. 

14 O older people breathe faster than 



SCERGISE 149 



John took" the outside temperature in the# morning, at noon, 
ail ' 1 at night for two dayiJ His record is shown below. 



younger people, 

6 6 ’< • . younger people breathe faa&r. than 

older people; 



6 O I don't know. 

0 Np j response 



Day Morning 

Tuesday. 19 Op' 

Wednesday -20 ° F 

When was the temperature highest? 
fiqe 9 

13 % Q Tuesday morning 

f 7 G Tuesday noon' 

, 6.3 # Wednesday morning 

10 o Wednesday noon 



Noon 
46 ® F 
16 ° F' 



Night 
14 O p 
13 ® F 



5 



O 



I don't know. 
No. rtspanis 
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EXERCISE 150 

( 9 : 7=1 7 A ) (similar to Exercise 231 ) 



Weights of sqme 


chemical Elements 


Found in a 


100 


pound Human 


Calcium 




2 pounds 


Ca rbon 




18 pounds 


Hydrogen 




10 pounds 


Oxygen 




B 4 pounds 


Phosphorus" 




14 = ounces 


Sodium 


2 ounces 


Sulfur 




4 ounces 



A_ From the chart above, which the following chemical 

elements is found in the smallES^ amount in the body? 

Age 9 _ 

0 Calcium 

O . Ca ebon 

O Hydrogen ' s * 

v -Sodium 
O Sulfur 

O I den * t buoy* . 

Ho response 

ioo % 




I3CERCISE 152- 

Cfs 2=10) (overlaps Exercise 435) 

why do very faw people get smaXlpdx in fh® United states 
today? * 

Aga 9 . 

12% O ^tie weather conditions have changed* 

1 go ,• Most people get smallpox vaccinationa* 

"6 o People move more often than they used to 

4 o people drink more milk today than ever 

before* ’ 

j _7 o All the germs that cause smallpox have 

been killed* ^ 

11 O I don’.t know. 

* o No Response 

' 100 % * ■ • 








SCERCISE 151 

(9i8=4] 

A plWt grows this ways The first week it io 1 inch high* 
The oecontTw^ek it is 2 inches high. The third week it is 
4 inches high, which, of the following graphs shows this 
growth ? 





SI 

13 




I don’t- know. 
Mo response 



EXERCISE 153 



(9i 4-15) 



t 



you turn on a water faucet in your home and find that no 
water comes out* Which of the following could NOT have 
caused this to happen? 4 



'Age 9 

1 3 5% 



2 6 
2 6 



The sink is full of watAr. , \ . •» 

The wafer pipe if full o" rust, 

A water pipe id broken somewhere - 

Your h^tie has been cut off from the water 

supply. 

I don’t kriow, ’ 

No response 
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EXERCISE IS 4 . ■ 

(9i 3-3} 

malts to water «t 32 <> F. If water is cooled from 40 0?, 
one should expect the freezing to take place at , 



-Age 9 
31 % 
17 • 
7 
30 

14 



30° I** or lower. 

32 ° F, 

33 ° F, . " ■ 

34 ® F or higher. 

I don‘t know. 
no response - 



( 




■ Age 9 

Objective ill. . Understand the Investigative Nature off 
- Science 

General Summary , 

Nine— year-olds seemed to do fairly well in, identifying 
ch ar acteristics of scientific experiments .and phenomena 
amenable to investigation". Rather few 9s, however, were 
able to deal with definitions of scientific' theory or to 
decide which activity has' little relevance to science. 

Most 9— year— olds : • - / ‘ J' • - ■ •„ ; 

155. Recognized that observation is .a- basic • characteristic 

of scientific experiment .(91%).* * 

156. Recognized that phenomena are .amenable to scientific 

inquiry even where a rational explanation is hot 
immediately available (78%) . » _• • • 

A good many recognized correctly that : , 

157. A value judgment is a question unsuitable for 
scientific inquiry (38% selected "My dog is better* 
than your dog" as such a judgment) . 

Rather few : . 

158. Recognized a simple definition of a scientific theory 
j (22%) . About a fourth (27%) identified a scientific 

theory as a description of an experiment. “ ' 

159. “Selected from among five alternatives the one — 

"write a poem"— which had least to do with Scientific 

description (22%), Nearly a third (31%) selected 
finding out the number .of seeds in an apple as least 
pertinent to scientific description. ‘ • ' ' ” 



J 





- 



v 









' 



V, 






' ~T'~ y’-- v-Ti’"'TTi*rT!' 



EXERCISE 155 



<9l 1-19) 

A man has been planting seeas and keeping records. a£_hQW s fast 
they grow. Gould ho be doing a science experiment? 



Age 9 
9 196 
7 

2 

0 



Yas 

No 

I^don’t know. 
No response » 



EXERCISE 15C 

(9 1 3=8). ' 

Mary blew up a balloon and subbed it against the wall of her 
room. When she took her hand away, 5 the balloon stayed on the 
wall without fafling, Mary's friends who saw this said the 
following things about the balloon. which is the meat 
scientific? 



Age 9 



t do not believe that the balloon stayed up. 
It is a magie trick and cannot be explained. 

The balloon wanted to stay on the vail and 
not fall down, 

I cannot explain it, but there must bo a 
reason why it stays up. 

I don't Know, 

No response ■ 



— " EXERCISE 15? 

(9* 6-3 liar to Exercise 242) 

Scientists would have most trouble testing which’ of the 
following? • 



%i% O I have a feyes , . 

6 Q I weigh. 101 pounds, \ 

14 O I am 6? inches tall. ' \ 

13 <3 I can* lift a 20=pound box. 

38 * My dog is better than your dog, 

16 O I don - | -know. - 

1 Uo response 



J SCERC1SE 15 0 

(9? 8—14) ’ (overlaps Exercise 244) 

what is a scientific theory? 



Age 9 
"4 % 
12 
2? 

18 

22 

is 

o 



It uses arithmetic. 

It describes a scientist. 

It describes an experiment. 

It tells all there is to know about 
• something. 

It explains why some things act the way they 
do , ■ 

I dsn 1 1 know . 

No response 




( 



BfERCISE 159 

OH S=12) 

a %LT T UkQly tD d “ of «, e relieving 

Ape 9 

17% O Weigh it. 

11 ° Measure its- sise, 

11 O Describe its oeloi% ■ 

* Write ct po’em afcoot it. 

31 / ° Finei how ^ny saedi it has. 



101% 



° 1 aon't Jcnow, 

No response 



) ■ 



O 
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Age 9 

Objective IV, , Have Attitudes about and Appreciation of 

Scientists, Science, and the Consequences 
of Science that Stem from Adequate 
Understandings 



General Summary* . ' 

The two released exercises both deal with superstition, 

160, About three-fourths of the children did not endorse 
the statement that number 13 brings bad luck (74%) . 

A fifth of them (20%) did indicate they believed 

•. , the number 13 brings bad luck. 

161. About half denied that walking under a ladder, 
breaking a mirror, or having a black cat cross one's 
path' has bad consequences (45%) - A quarter (28%) 
thought breaking a mirror meant bad luck. 

- ’ 5 * . S ’ - / 
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ECBRCISB X60 

(9s 8-17) 

Do you think that the number thirteen (13) brings you bad 
f luck? ' 

Ago 9 - , < 

20 % O Yes 

74 rn No 

6 O I don't knoMi 

0 No response . , * 

100 % * 



EXERCISE 161 

(9s 5-=S ) 

Which of the -following will cause you to hive bad luck £ok-' 
several years? - 



■flQQ 9 



2B- X- 


r* . 


Breaking a mirror. 


10 . 


0 


Walking, under ft ladder 


12, 


a 


Letting a bliek cat cross your path 


45 


■ * 


Hone of thesjs 


4 


o 


I don 1 1 know. 


1 




No response * • 



100 % 













Objective X . 



Age 13 

Know the Fundamental Facts and Principles 
of Science 



/ 

• 



General Summary 

/ ■ , ; . 

/ • s 

All of the exercises for' this objective were multiple— 
choice * / Difficulty is influenced not only by the concept 
being Assessed, but also by the difficulty and the potential 
for confusion induced by the alternatives offered. Most 13 — 
year-olds answered correctly when asked about simple 
scientific facts,, many which are close to everyday experience 
(baby comes from its mother# brushing teeth prevents tooth 
decay, dark clouds bring rain# fanning a fire /Stakes it burn 
faster, etc*). 




Exercises answered correctly by a good many 13 -year-olds 
tended to be farther removed from everyday experience. Some 
required knowledge of prehistoric man# the formation of 
fossils, or the movement of air masses— —all actions or 
things inaccessible to direct observation. Others required 
awareness of scientific principles of molecular movement, 
pasteurization, and the like* Other exercises of this 
difficulty# while drawing on observation# also called for 
application of theoretical ideas (e.g* refraction of light 
by water ) . t. 

The most difficult exercises did not deal with any single 
type of content* Often the chosen single alternative 
required a precise discrimination. For example# one 
exercise asked the students to choose which of five parts 
of the central nervous system is the center of memory and 
intelligence* Exercises on molecular theory and chemical 
reactions were generally difficult . , - 



O 
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Most 

\ 


13-yaar-plds responded correctly that; 

■ \* .■ '' /\ * \ \- 


2 01. 


The human baby comes from its mother's body ( 98%) - 

, l. . \ 


2 02 . 


. ■ * > .. . ! 

You brush your teeth to keep them from decaying (98%) . 


2 03 . 


Thick dark^gray clouds are more. likely than others 
to bring rain on a summer day (93%) . 


2 04 , 


The best balanced meal (from among' five alternatives 
given) includes steak, bread, carrots, and milk (89%). 


2 05 . 


‘ / 

S . . , / ' . ■ 

The comfortable temperature for a schoolroom is 
70 degrees F (86%) . 


4 06 . 


Fanning a fire makes it burn better because fanning 
increases? the supply of oxygen to the fire (79%) . 

. ‘o • • 


2 07. 


Cancer is a disease that cannot, at present, be 
controlled by a vaccine (78%) , / 


2 08. 


Even without atmosphere the /launching of a rocket~'lfrbm 
the moon is possible j>( 74%) . (This Result was 

obtained in the fall of 1969, after the lunar 
landing . ) 



A good many 13-year-olds responded correctly that: 



2 09. 


Sedimentary rock usually forms in layers (65%) . 


210. 


The earliest men on earth were probably small, 
hairy, and stooped (63%) , 


211. 


.In hot water the molecules are moving faster than in 
cold water (61%) . . •. 


212 . 


* Predicting the. movement of air masses is an important 
factor in predicting weather. (59%). 


213 . 


A human action such as draining a swamp can upset 
the ecology of a small area (57%) , 



214 . 


A second weight can be hung at an appropriate position 
to balance another weight (55%). 


215 . 


Flower seeds develop from the ovules rather than 
leaves, petals, roots, or stems ( 54 %) * 


2 16 . 


The apparent bending of. a spoon in a glass of water is 
explained by refraction of light (51%). 


217. 


Most of the chemical energy expended in the automobile 
engine is not used to move the car but is changed 
into heat (48%) . V 


218. 


Mercury can be used in a glass thermometer because 
when heated it expands more than the glass (45%) . 


219. 


Pasteurization of milk kills bacteria harmful to man 
(40%). 


220 . 


A block of wood is more buoyant in salt water than 
in fresh water (39%) . 


221 . 


Most caves are formed by the action of underground 
water on limestone (38%). 


222 . 


Natural selection offers an explanation for why 
giraffes have long necks (38%) . 


22 3. 


A body covering of feathers is what distinguishes 
birds from all other animals (36%);' 


224. 


Our knowledge of atoms is based on observation of 
how matter behaves ( 34 %) 


Rather 


few children of this age level correctly responded 



to exercises oh the followings 



225 i 


A good thing to do when someone faints is to lay him 
down and keep him warm ( 32 %). 


226. 


As a candle burns molecules of a different kind are 
formed *(27%) . \ ■' y* . , ■ * ’ 



227 . The cerebrum is the brain's center fd'r memory 
and intelligence (26%) , 

228i- - The presence of an ocean fish fossil on a mountain 

outcrop is best explained by the hypothesis that the 
mountain was raised up after the fish had died (26%) 
About half (53%) thought the best explanation was , 
that the fossil fish was carried to the mountain by 
a great f lood . / ’ : . 



\ 







V“ ! - 



v-;rcT -.v ;^v vv : ’/ r-~ l* s v.- 






( 13 * 7 =i§) 
Where s does 



i- EXERCISE 2 01 

(oVBtUps Exercise 101 ) 
l human baby coma from? 

Q The stork brings the baby, 

S Tile baby comes from its mother's body* 

Q The doetar gives the baby^to. the mother. 
O The father’ buys the babyifar the mother. 

O The hospital keeps many babies and the 
mother picks one out. 

O I don't know. 

No response 



Nbt . administered bo the Ah— school sample An one Southeastern 
esunty and one Southeastern city at the request o£ state or 
local authorities * 



( 13 ; 1 - 1 ) (overlaps Exercise lp 3 ) 

Tor which of the fallowing reasons should you brush 
your tenth ? 



*_q« 13 _ 
0 %,\ 
i 



0 To straighten your teeth 
O TO make your teeth harder 
0 To make your teeth sharper 
0 To help your teeth grow larger 
• To help keep your teeth from decaying 

O I don't know* 

No response 



( 13 * , 4 — 10 ) 



EXERCISES 203 
(similar to Exercise 10 #} 



On a summer day,, which of the following Clauds, is 
moat likely to bring rain? 



EXERCISE 204 

( 13 t 7 — 11 ) (overlaps Exercise 302 ) , 

...Which of the following would moat closely represent a', 
ha.lanced meal? 



_Ag*n 1 1 
1 % 
l 
93 
3 
1 



Q Thin fluffy clouds 
0 Red elsudg at sunset 
• Thick dark-gray clouds** 

O clouds that leak. like white sheep 
Q A few linos of clouds high in the sky 

O I don ' t knsgw. . 

Ko response* 



1 QP % 






erJc 




895 ^ • Steak, bread, carrots, and milk 



O' lee — cream soda and cake 




4 3 Q Poultry, at oak* and fish 



1 o Hamburger and coke 

0 ■“ b X don't know, 

0 N 






77 
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aXBRCXSE 20s 
(13 s 6=2) (similar to Exercise 130) 

The temperature that is considered most comfortable for 
a -flchoolrodm is abgut 



O 40- Fahrenheit . 
Q 5D° Fahrenheit. 

* 70° Fahrenheit. 

O ‘ 90° Fahrenheit. 
O 100° Fahrenheit, 

O 1 don-'fc know, 
"’.No response 



Esemise 206 




Cl-3i - 6-11) 

Fanning can make a campfire burn better because the fanning 
Age 13 



3% 


© 


raisea the atmospheric pressure. 

warms materials to their kindling points 


2 


o 


3 


o 


increases the supply of material that 
Can ’burn, -- 


79 


• 


increase® the supply of oxygen for the 
burning. 


10 


o 


ffrovides the energy needed to keep the 
fire going. 


2 


D 


I don't know. - 


0 




No response ” , ■ 



EXERCISE 207 



EXERCISE 208 



<13 t 4-3.) 



(13: 3-0) 



V kfhioh of the following diseases presently CANNOT be controlled 
\ by a vaccine that one receives by inoculation (shat) or 
£ swallowing?* - 



Aon 13 
78 % 

1 

2 



4 

5 

1 

100 % 



• cancer 
O Folio 
O Smallpox 
© Tetanus 
o Typhoid fever 

0 i don 1 1 know. 

No response 



Which of - the following could )?£• done on the Moon # where 
there is ns air? 



Flying a? kite - 
Building a bonfire 
Flying ^n airplane 
■Floating a balloon 
Launching a rocket 



17 

74 



O I don ' t know , 
No response 



0 

ERJC 
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f 

. 1 o 
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EXERCISE 213 



Which of the following would LEAST upset the balance of 
aninsl and plant life in a small area? 



5* 
■ 5 



O Burning a forest 

O Draining a swamp 

O constructing -i dam 

6 Broadcasting radio waves 

O Killing all hawks, awls, and vultures in 

tha area 

O I don't know* 

Ho response ' * 



EXERCJ 5 E 211 
(13 i Jr- 2) ! (qvhe E xercise 411') 
Flower seeds develop from 
Age -13 



\ 



15 

6 



lea vcs. 
qvu le & * 
petals . 

= root® *' 

stems, 

I don * t know * 
Ho response - 



EXERCISE 214 



. % 



<13 -4) 




In order to make the beam balance, you should hang a 2-pound 
weight -on the left =-hand_ aide / at position 



Age 13 

14 

6 

55 

X" 

4 

0 



■/ 



O 1. 

0 2, 

0 3 - ■ 

• 4 . ■ v . y 

O . ,5 « * - 

O I don‘t know. 
Ns response 






•... EXERCISE 216. 

■ (M-f 1 4-2) ' 

A spoori. in a- glass of water appears to bend shejply at the 
wat«r\syjeface, • This apparent bending is due to 



AQe 13 

T% 

5 

7 

51 

’’ 15 



o absorption. 

O . , s color bands - 

O ‘ interference, 
# refraction. 

O shadows* 

I don ‘ t jknow. 
No rci^ponie 



O 

ERIC 
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SERCX3E 217 ' 








■ EXERCISE 218 

7 ■ - 


(13 i 


,6-10) 


(similar to fixer else 


413) 




(13s 7—2 ) 


(similar to Exercise 317) 


Most 


of the 


chemical energy of the gasoline burned in a ear' 




Mercury can 


be 


enclosed in glass to make a thermometer 


is not used 


to 


move the car. but. 


is changed into 




because mercury ■ 




Age 13 . 






X. 




Age 13 


* 




- ■ - 


24% 


O 


' electricity. 






‘ ll % 


0 


is a metal 




4S 


c 


heat. 


N 




S 


Q 


is more dense than glass. 




1 


0 


light. 






19 


O 


conducts heat better than glass. 




S 


a 


magnetism. 


\ 

s 




2 


0 


conducts electricity better than glassy 




3 


a 


Bounds; 


V. 




45 


• 


expands more than glass wh^h both are 




_ 













— - 


heated together. 




16 


o 


I deft ' t. know, 5 


•• - . 




- " ' • 




,* * ■ ■ ■ 














14 


o 


I don’ t know. 




0 




Ss-Eeiponsf 










■ T - ■ 














0 




Mo response 



,7 

/ / 

/ 



/ , 
/ : 



EXERCISE 219 



aCERSISE ,220 



(13 i 3-5) 



Which of the following beat describes the . results of pasteuri- 
zation of milk? 



ftqa 13 
25 % 
23 

4 

40 ’ 

5 

3 

0 



’ Fresh Water 



0 All bacteria are killed. 

Q The milk is homogenized - 

O The taste of milk ia improved. 

• Bacteria harmful to man are killed, 
o The milk is permanently kept* from spoiling. 

0 1 don't know. ; 

KS~ response 



A block of wood floats in fresh water as shown above* . If 
this block were placed in salt water from the ocean, which 
of the following diagrams shows what would happen? 



0 * I don't know* 

No response 



i; 




O 
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. EXERCISE 221 



7-14) 


(overlaps Exercise 422) 


eaves 


are formed by the action 


Ago 13 




10% 


O granite. 


38 


• limestone. 


4 


0 pumice. 


23 


0_„ __&end B Ton e . 



6 

18 



I don’t know.. 
No response 



EXERCISE 223 

(13 1 7-13} (oyerlaps Sxajfcisi 321) k . 

Which of these is characteristic of birds but of no 
other animals? 

Age 13. 



/ 



37 % 


0 


Ability to fly 


2 


0 


Ability to lay eggs 


10 


0 


Tendency to migrate ■ 


36 


• 


Body covering of feathers 


10 


0 


Regulated body temperature 


4 . 


o 


I don't know. 


1 


, 


No response 



' EXERCISE .222- 

(3.3 t S— B ) (nimilar to Exercise 314) 



. I 



In terms of the theory of natural selection, what Ls\ the 
cKplanation of why giraffes- have come to have such long necks? 



A 05 13 
S % ’ 



2 

12 

28 



O , Stretching to get feed in high trees has 
made their necks longer. r , 

o There is something inside^ <?f giraffes which 
keeps making longer netKs, 

q Giraffe food contained vitamins which caused 
vertebrae to lengthen. 

□ Giraffe necks have .gotten longer and longer 
as' time has gone an, but nobody has any idea 
why this is. 

• Giraffes born with the .longest necks have 

been able to stay alive when food was scarce 
and hayo passed thin trait on to their 
offspring . 

O I don * c know.. 

Ho response * 



EXERCISE 224 

(13; 3-12) 

Why do we think that matter is mad'e up of atoms? 



We can see atoms with a microscope. 

We can see' atoms with our unaided eyes. 
We can see atoms with a magnifying glass 

Matter behaves' as if it were made Up of 
atoms . 

A famous wise men said many hundreds of 
years ago that matter is made of atoms. 




I don 1 t know. 
Ho response 








EXERCISE 225 



U3 s 5-6) 



Which o£ the following should you do when a person 
faints ? 



AgelA 
0% 0 

32 • 

1 Q 

12 Q 

4& O 



Tightly bandage him. 
hay, him down and keep him warm. 
Hold him Up and apply hot paeKo, 
Hold him" up and apply cold packs. 
Lay ^hirn down and apply cold packs. 

I don ' t know. 

No response 



EXERCISE 226 



( 15 ; 3 = 10 ) 



Which of the following most clearly forma moieeuleg 
different from those present at the start?. 



Age 13 
41 % a 



4 

4 

27 

11 

13 

0 



Ice melting 

A cup breaking 
Cloth being tarn 
A candle burning 
A piece of chalk falling 'apart 



O 1 don’t know. 
No response 







SCERCISE 227 ■ 






EXERCISE 220 . , 


(13s 7-6) 


{overlaps Exercise 427) 


(13 5 -9«7) 


(overlaps Exercise 425) 


In rnanunals, 


which of the following is the center of memory 


A fossil of an 


ocean fish was found in a rock outcrop on a 


and- intelligenoo? 


mounts in. 


This 


probably means that ' > 


Age 13 






Age 13 




■ 21 % 


/ 

/ • 


Cerebellum 


3 % 


O 


fish once lived on the mountain- 


26 


Cerebrum 


3 

^6 


O 


the relative humidity was once .very high- 


' , 11 


O 


Medulla , 


• 


the mountain was. raised up after the fish died 


10 


G 


Opt ie nerve 


10 


6 


fish used to be amphibians like toads and 
frogs. ' * ■ 


7 


o 


Spinal' cord 


53 


0 


the fossil fish was probably carried to the 


25 


o 


I don't know . 






mountain by a great flood. 


0 




No' reiponae 


5 


0 


1 don 1 1 know. 


1 00% 






0 




lie response 








100 % 




- . 



0 

ERJC 



83 95 ^: 



Objective II- Possess the Abilities and Skills Needed to 

Engage in the Processes of Science 



General Summary 

Exercises causing students least difficulty -were those 
requiring them to form a simple hypothesis employing 
elementary scientific knowledge (e.g. to suggest why 
paint on one side of a house had deteriorated more than 
paint on the remaining sides). Interpretation of tabular 
data was more complex. Most' children of this age level 
were able to t ■ f 

229, Select from a chart listing weights of various 
common elements found in the human body , the element 
that is most abundant (oxygen) (92%) , 

230, Choose from among several possibilities the best 

hypothesis for why paint on one side of a house 
doesn 1 t last as well as the paint on the remaining 
sides (83%). . • • . ; 

• ‘ / "■% • ■ . 

231, Select from a chart , listing weights of various 
common elements found in the human body, the 
scarcest element (sodium) (81%). 

232. From pictures showing how h^gh three solids of the same 
size float, determine which is heaviest (75%). 

233. interpret a graph showing the effect of different diets 
on the weight of guinea pigs (71%) * 

Given the following exercises, a good many 13 -year-olds 
could : 

234. Balance a beam balance with a weight (64%) . 




235. interpret tabular data to correctly determine which 
series of four weights best establishes that one 
object is heavier than another (62%), 







96 " 84 









236. Correctly use a graph and tabular data to determine 
the food needs of a dog (61%) . 

V 

237. Perform a simple experiment by measuring the time 

takes a pendulum to swing back and forth 10 times 
(38%) . '' ' ' 

238. Select from a variety of laboratory apparatus the 
equipment necessary to determine the boiling point 
of water (36%) . 

Rather few 13— year-olds ; 

239. Chose from a variety of line graphs the one best 
showing average, normal height increases in children 
as a function of their age (27%) , 

240. Pound out the density of a wood block using the 
O beam balance and a weight of a known mass (4%). 








\ 







ECERCISE 229 

(13s 9=13B) (similar to Exercise 145} 



Weights of some 


Qieraieal Elements 


pound In a 


100 pound Human 


Calcium 


2 ito. 


Carbon 


19 lb. 


7 Hydrogen 


10 lb. 


Oxygon ■ 


64 lb. 


Phosphor us 


14 os . 


Sodium 


2 eM . 


Sulfur 


4 os . 



B. From the ehi^t above, which. chemical element i^feund^ 
the GREATEST amount in the body? 



Calcium 
Carbon 
Hydrogen 
0 Oxygen 
o Phosphorus 

O i don't know. 
No response 




EXERCISE 230 

( 13 - 4=15) (overlaps Exercise 436) 

A man notices that the paint on one, aide of his house is not 
lasting as Well aa the paint on the other sides. which of 
the following is the mast likely cause? 



Age 13 
S % Q 
8 ’ O 

* 

O' 
Q 



S3 
. 0 

1 

3 

0 

ibo % 



Termites * 

Cosmiq rays 1 ^ 

wind or sun 

Fallout from atom bombs 

Sonic booms from low=f lying jets 



O l don't knew, 
no response 



, *, 



EXERCISE 231 

(13 j 9-13A) (similar to Exercise 150) 



EXERCISE 232 



(13 i 5—13 ) 



Weights of some 


‘-Chernies! Elements 


Found In a 


100 pound Human 


Calcium 


• 2 " lb. 


Carbon 


la lb. 


Hydrogen 


10 lb. 


Oxygen 


64 lb. , ■ 


Phosphorus 


14 oz, ■ 


Sodium 


2 oz , 


Sulfur 


4 sz . 



A. From the chart f-above^ which of the following chemical 
elements As found in the least afneunt in the body? 



Age 13 

3 % O Ca leium 

3 . O Carbon 

4 O Hydrogen 

# . Sodium 
Q Sulfur 




The three nolid objects shown above have the same 
volume. If bh#y float as shown in the diagram, which 
one weighs the meet? 



hi 



O X don't know. 
No response 



Age 13 
o% 
75 
4 

ft 

14 



IPO % 



O Object A 

• Object B 

O Object C 

O They all weigh the s4jae, 

o it is impossible to tell without 
-additional 1 ij£ o rma t io n „ 

O . I don * t know. 

TIo response 



O 

ERIC 



as 



V 



4, 86 



4 ' . 



EXERCISE 233 



(13? 3-14) 




-2 - 

- *• — - 

Acts 11 ■ . . 



8 % 
3 * 

71 



4 

2 

101 % 



Guinea pig I lost weight while guinea pig 
II gained weight. - ¥ 

Guinea pig i and guinea pig H weighed 

,he same at the beginning of the experiment, 

Guinea pig J and guinea pig II weighed th# 

same on the 15th day of the experiment. 

Guinea pig I was given meat and corn 
whereas guinea pig II w a s given sugar 
ana crackers. ‘ 

Guinea pig n lost weight at Wirat, but 
started to gain about ha Ifwayf through th- 
experiment, ~ I . • 



O I don ‘ t know. 
No response 



I 



EXERCISE 234 

„(13f I3=2lal) (overlaps exercises 341 an a 43 s) 

Pivot pelm 




e*i4nc* pen 



p ;: tS" 5 L i 2 ssr?. i Lr" 8,raa - th ° t ^ • 

\i«v=l a= andwn nhnvc " " * h ° *“}«>« baJ^iB 

poll. t h « numbar or inoha , tllA , mg y Z f,Z L %: n X: t h ;z n L, 



one weight to get balance? °° ^ ich you muat hSn ff 



correct 
incorrect 
No response 



™ to Place in the 

respondent v^aivSn So t° ;?\ i<5VO ».l.nc., Th. 
and Other questions involving lht ° *”**** th > a 
(see Exercise 240), 9 ~ U e ° f t!le apparatus 




(13 : 7-S) 



EXERCISE 235 

(overlaps exercises 340and 4 39 ) \ 

weighed four 

that object i weighs mm fchan’objlct -.>tnmga.t evidence 
1 Age 13 
02 % 



Experiment 


A ? 


Object i 
BO lb. 


Obj 

70 


eet ; 
. lb. 






B1 


lb. 


• 69 


Ibt 






80 


lb. 


71 


lb. 






82 


lb. 


70 


lb. 


Experiment 


B ' ' 


60 


lb. 


Si 


lb. 






71 


lb. 


82 


lb. 


* ■ 




70 


Xh. 


SO 


lb. 






70 


lb. 


so' 


lb. 


E-tper imon t 


c 


70 


lb. 


so 


lb. 






75 


lb. 


75 


lb. 






77 


lb. 


/ 73 


lb,' 



12 

2 

100 % 



O Experiffien t B 



G Experiment E 



O I don 1 fc _ know 
Ne roaponoi 



00 lb, 

so lb, 
75 "lb. 
73 lb. 
70 lb. 

80 lb. 
70 lb. 
7a ib, 
77 lb. 



70 lb.- 

70 lb. * 

75 lb. 
77 lb. 

80 lb. 

77 lb. 

76 lb. 
75 lb. 
74 lb. 



EDCERCISS 236 

U3s 9^14o) . 

May h rtr k ori,r £“ fnd“eu^h ^'V"*** <™> birth on 

rs. e r 

Weight or rv-.g 
Under 20 pounds 

i 

20 to 40 pounds 
41 to 60 pounds 
Over 60 pounds 



Number of Cut- ) of 



\ 



2 

■3 

4 



\ 



iU — — . 






-1 






J ^ . 




- 








3 


, t 
















(7. A ' 


7 ^ 










/ 










\ 


r 








■ • ' 










1 .kJf 


■e I 




■ 1 







(Birth) 



f 



o 

ERIC 



87 



(continued on next page) 



U ■ 




EXERCISE 236 
(continued) 



(13* 9— 14c) 



In what month should the dog's daily allowance have 
been increased to 4 cups? 



Ju ly 
August 
September 
Ootgbflr ‘ 
Hgvanbef 



EXERCISE 23? 

(13: 13=2lel) (overlaps exereisel 344 and 441 ) 



61 

15 



I den't know, 
Na response 




The ; apparatus before you ia 

or clock also. 



a pendulum. You have a watch 



How long does it taka for the weight in tti^=- pan on the 
end of the string to swing back antf forth ten times ? 

■ seconds (An answer between 11 and 13 seconds 

was scored correct,) 



Age 13 
38 % 
56 
6 

100 % 



correct 
. Incorrect 
No response 



EXERCISE 23 S 



(13*.- 6—12) 



• ^ERCISE S9 

(13 s 2=^9) (similar to Exercise 442) • 

[ 

Which of the following graphs could show; the average height 
in inches of a group of children growing; it a normal rate 
plotted against their age in years? 





\\ 



■ / V 
/ 



1ft 

□ 



i don't know. 
No response 



Select the pieces of apparatus shown above that one would 
to find the boiling point of water. • 



Ago 13 

is % a 

17 O 

3€ * 



4 

,10 



17 

1 



1, 4, 5, ft, 7 

1. 4. *5, 6. 9 

if 4 , 5, 7, 9 

2 , 3 f 4, 6, 7 
4, 5, 6, 8, 9 

I don't know. 
No response 



ac 

s 

I 

l « 
?“ 



99 % 




A 


a 


HO 


80 


\ £ 70 


\ - ’ C 70 


\ t 60 


=6 60 


\ - to 


\ - SO 


\ ; 4q 


’ S 40 


V \ f30 


\ f 30 


■ \ , s 20 


X a 20 


\ ' lO 


10 


2 4 8 5 8 lO 12 14 


3 4 g 8 10 12 l4 


Age in. Years 


Age in Years 



2 4 6 S 10 12 14 
Age jn Year? 



100 % 



o 

ERIC 




£ 70 
‘I so 
| so 

•- 40 
* 30 
£ 20 

10 



8 10 12 14 
in Year? 



88 



If 



Us. 



EXERCISE 240 



(13* 13-21a5) (overlaps exercises 34S and 445) 




The apparatus before you is the same as that shown in 
the picture. This balance is balanced when the balance 
beam is level as shown above. The number by eaqh mark 
on the beam tells the number of inches that mark is 
front the pivot point. , - -* 

(The apparatus alio included 10 =grain f ishweights , a centimeter 
ruler, and a block of wood 10 x 3 x 2 centimeters', Respondents 
were given 20 minutes to answer several related questions 
(e,g,, see fixercieg 234 ). -The ■ following question wss 
preceded by others which required^ them to make measurements 
which would assist them in answering it-) 

i. What is . the density of the wood block? It is 

grams per cubic centimeter. (An answer between , 33 
and .64 was scored correct.) 

Age 13 

4 % Correct 

70 , incorrect 

25 Ho response 

90 % 




f 

\ ■ 



o 

ERIC 



89 









Age 13 



active XIX. Understand the 
Science 



Investigative Nature of 



General Summary 



Most 13s were able correctly to: 



241, Select from a variety of skills (music, magic, 
marketing, mathematics, and manufacturing) the dne 
(mathematics) which is most useful to' scientific 
research (79%) . 

242. Recognize that the statement, "My dog is hotter 
than your dog, " is not a question amenable to 
scientific inquiry (73%) . 



243. Recognize that repeated measures of the same thing will 
usually yield successive results which are close to each 
other but not all exactly the same (69%) * 



A good many 13— year— olds correctly responded on the 
following; 

i 

244, The basic purpose of a scientific theory is to 
explain why things act as they do (56%), 



!■ ' 



ERiC 



102 

j. -\'f .b * 



90 






EXERCISE 241 

(13 1 7—7) (overlaps Exereisa 349) 

Skill in which of the following is most useful in 
scientific research? 



1 

79 

12 

3 

0 



Music 

Magi'e 

Marketing 

Mathematics 

Hanu featuring 



0 I don't know. 
no response 



c^. 



$ 



^CERCISE 243 

(13s 8=14) .(over laps exercises 350 and 446) 



Whenever ^gientists carefully measure any quantity many times, 
they expert that 

age . 



/ / 



19% 

2 



I 

,69 



O all of the measurements Will bt exactly the 
same . 

Q only two q£ - the measurements will bo exactly , 
the, same , 

O all but one of the measurements will be 
exactly the sap©. 

,• most of the measurements will be close but 
■ not exactly the .same* 

o. x dan* t know. iaa 

. ' 

No reapQnii 



0 

ERIC 



EXERCISE 242 



(13s 2-1) (a imilar- to Exercise 157) 



Scientists would have m6st trouble testing which of the 
fallowing? , v ' . . , . ■■ 



age 13 
6 %* 

4 ! 

2 



0 1. have a fever, 

o ^ 1 am 62 inches tall, 
o & I. weigh 1Q1 pounds . 

O I can lift a 20-pound box. 

My dog is better than your dog, 

0 -I’ don't know, ; 

No response 



©CERCISE , 244 



(13? 9-5) 



(overlaps Exercise 158) 

•’ * ‘ / 

What is a scientific theory? 



It uses arithmetic . 

describes. a scientist. 




’It desoribes an experiment. 

It tolls all there is to know about 
something. ‘ •'* 

It explains why somethings set- the way 
.they do, ’ ' * 

I , don * t know , 

No response '■ • , _ 



f. 



91 



m 



■ p 



Age 13 

Objective IV. Have Attitudes 

Scientists, Sc 
of Science tha 
Understandings 

General Summary 

The following exercises deal with having accurate attitudes 
about scientists and having scientific, curiosity about things 
in everyday life. Most 13-year— olds expressed attitudes 
consistent with the objective . ' 

245. They indicated they believe that women can 

be successful scientists (94%), , . 

* + * 

246. Most indicated they did .not believe that scientists 
always work in laboratories (91%) . 

247. Only a few indicated great curiosity about why 
things in nature are the way' they are (8% said they 

had such curiosity "often," another 64% "sometimes"). 



about and Appreciation of 
ience, and the Consequences 
t Stem - from Adequate! 









*■* 










92 





exercise 245 



[13i 2-10) 

Women ean be successful scientists. 

_ ftC[_r: 1.1 

. 94% 9 1 believe this statement, 

5 Q I don't believe this statement. 

2 G I don't knew. , 

0 NO response 

ino% 




j 



EXERCISE 246 

(13 i 8-15) 

Do you think that scientists always work in' laboratories? 

Age 13 

9 % □ .Yes 

91 9 No 

1 6 1 don't know. 

0 No response 

3 01% 







\ BCERClSE 247 



(111 7-16A) 



A. Do you ask questions about why things in nature are the 
way they are? 

Age 13 



8 % • Often 

64 Q Sometimes 

2*3 O Never 

t Ho response 



101 % 



I RK: , 



.**• . 



93 



Objective I. Know Fundamental Facts and Principles of 

Science 

General Summary 

\ , 

There is a great range of difficulty among these exercises.. 
In general, the harder exercises seem to call for text- 
bookish' information. , 

The easiest exercises include a few which appear to be 
common knowledge — what foods make up * 1 a balanced meal? what 
group of animals and plants would be found din a desert 
community. However, others call for information one would 
be most likely to learn in school — the idea of natural 
selection is usually associated with Darwin's theory of 
evolution? an electric current in a copper wire involves 




Most 17-year-olds responded correctly to exercises on the 

following : 

301. Snakes, road runners, cactus, and sagebrush belong 
to a group of animals and plants which would be 
found in a desert community (98%) « 

302. An example of a balanced meal is steak, bread, 
carrots, and milk (95%) , 

303. Nearly all gasoline at the present time comes from 

T > ..... petroleum (93%) , . . ' 

304. Among five animals that have been found as fossils 
in rocks, only dinosaurs have never been seen alive 
by man (89%) . 

305. The movement and characteristics of air masses is 
the most important information' (of five 
alternatives) for predicting weather (77%). 

306. All of five alternatives help to increase the total 
amount of food available to the human race EXCEPT 
outlawing the use of insecticides (70%). 



3 07. 



3 07. 


Any galaxy contains many stars (69%) . More than a 
fifth of the 17s chose the response "planets" (22%) . 


3 08. 


. ' n 

An electric current in a copper wire involves mainly 
the movement of electrons (69%) . 


3 09. 


The idea of natural selection is usually associated 
with Darwin ' s theory of evolution (68%) . Almost a 
fifth of the 17s said they didn't know who had 
proposed the theory (19%) . 


310. 


* 

Changes such as the conversion of limestone to marble 
or of soft coal to hard coal are explained as having 
. been brought about by heat and pressure below the 
Earth's surface (69%) . . 



A good many 17s chose the correct response to exercises 
calling for the following informations 



311. 


The solid, liquid, and gaseous states of water 
differ in the average speed with which the molecules 
are moving (65%) . 


3 12 . 


Certain wavelengths of light can be detected with 
unaided human eyes (61%). The choice, "X-rays" was 
> made by 17% of the 17s » \ • 


313 . 


Research into the nature of matter shows that it is 
made up of individual moving particles (58%). 


314. 


1 • jS ' - \ 

Giraffes have come to have such long necks because 
those born with the longest necks have been able to 
stay alive when food was scarce, and have passed 
this trait on to their offspring (58%) <3 ’. ) 

f ' ' ■ * ■' , 1 t . , • 


315. 


• The temperature of 2 pints of water at 40 degrees F 
mixed with one pint of water at 100 degrees F will be 
about 6 0 degrees F (57%) , 


316. 


Adr®tta-lin® acts as a stimulant to the heart (56%) , 


317. 


Mercury dan be enclosed, in glass to make a ^thermometer 
because mercury expands more than glass when both are 
heated together (56%). 

' !» 

‘ . - r ' ' 


• 





95 ; 107 



. 



318, "Atoms are rearranged Into new molecules' 1 most 

nearly describes what occurs for most chemical 
changes (54%) , . 

319, The longer a rock falls, the greater is its speed 
(54%), Two other choices, acceleration (17%) and 

potential energy ( 18%) were popular incorrect 
responses, •*' 



320, A boat travelling at 5 miles per hour down a river 

which flows at 5 miles per hour will take 60 minutes 
to go 10 miles downstream (54%) i 



A body covering off feathers is a characteristic of 
birds but of no other animals (52%) . Slightly more 
than a fourth of the 17s thought the "ability to 
fly" was a distinguishing characteristic (27%) . 



322, The highly efficient use of food by the body may 
explain why a person who is a light eater tends to 
be overweight (49%), A fifth of the 17s thought 
"a tendency toward nervousness" would be an 
acceptable explanation (20%), 

323, The purpose of a fuse in an electric circuit is to 
prevent possible damage to the circuit (49%). 

324, C above middle C has a higher frequency and shorter 
wavelength than middle C (46%), 



325 



ERIC 



326 



327, 



The function of the placenta in a pregnant human 
female is to carry nourishment to the baby (41%) , 
More than a fourth of the 17s said Ir-don ' t— know-' 



( 27 %) . 




Add^ffg table salt to water results, in the water's 
freezing at a lower temperature '(36%) . More than 
a fourth off the 17s thought it would result in the 
evaporating faster , (28%) 



water ' 

v. • • / 



Molecules of\air carry sound to your ears from 
radio or television receiver (35%).. "Radio wave'll " 
was chosen by, 39% of . ff he 17s. • . 



r 




96 



328. If the calls referred to were all in the same 
organism, the amount of DNA present would he 
identical in mature egg and sperm cells (34%) . . 

Almost half of the 17s said they didn ' t know the 
correct response (45%) , 

Rather few of the 17s responded correctly to the following 

exercises i . . 

329. If two light waves are travelling in a vacuum, the 
wave with the higher frequency will have the 
shorter wavelength (32%) . A fifth of the 17s said 
they didn't know (21%) , and 23% chose the incorrect 
response, "longer wavelength." 

330. On the average, in human females the egg is released 
14 days after menstruation begins (29%) . A quarter 
of the 17s chose "2 days," and— 18% said they didn't 
know . 

331. Under conditions specified in the exercise, the 
resistance of a resistor X is 5 ohms (25%) . Almost 
half of the 17s said they didn't know the correct 
answer (48%) . 

332. Scientists can determine the age of certain rocks 

and their fossils by measuring the amounts of 
uranium and lead they contain (21%) . Each of three 
other choices and the X -don ' t -know response also 
were chosen by about 20% of the~~17s . , 

333. Experiments in which subatomic particles were shot 
at metal foil showed that atomic nuclei are more 
dense than the rest of the atom (18%) ■ More than 
half the 17s said they didn't know (54%), 

A substance synthesized in one part of the cell and 
then later broken down in other parts with a resulting 
release of energy is ATP (17%).. * _ . 




333. Uranium-lead dating, has been used to obtain accurate 

' estimates of the age of the oldest Known rock strata' 

(9%) . A fourth of the 17s chose "radiocarbon dating 
as the correct response, and 38% chose "correlation 
of age of fossils contained in the strata." 

336, Tin and sulfur are oxidized from elements given in 
an equation (6%) » The I— don't— know alternative was 
used by 41% of the 17s = 



337. 



338. 



Metal cans for holding foodstuffs are chiefly made 
of iron (3%) , More than 90% of the respondents 
thought metal cans are chiefly - made of tin ’ (93%) . 



Given the conditions of a horizontal wire extending 
in the north— south direction and a compass placed 
directly beneath the wire pointing east, it would' 



be most reasonable to infer that electrons are 
flowing north in the wire (3%). Thirty percent of 
the 17s chose the incorrect response, "the wire 
is magnetized, " and 31% chose I— don ' t— know. 







O 

ERIC 









! 



98 




/ 



■ . • 

EXERCISE 301 

(17 1 5-3) (similar to Exercise 401) 

% 

Which of the following gtoup 3 ?i Ql animals and plants would 
be found in a deiert community? £ 3 * 

T" 

Age 1? 

0^6 0 Ground hoga ^Jcyr, oak, feWV . . .. , . . 

0 Q Gristly besTira, buffaloes, fils'* grass 

O’ 0 Ducks, herons, vat. lilies, aattalls 

0 S Starfiihi gaud' d--. ■ i, kelp* plankton 

98 c Snakes, read runner®, cactus, sagebnish 

> 

0 Q I i don’t know. 

0 la© response 

98 % 




S£ERCI 6 E 303 

(17; 7-4) 

At the present time nearly all gasoline comes from 

A qe 17 ■ 

4 % Q cq^ , 

93 • petroleum. 

0 O water. . 

0 O wood * 

2 O I don't knew. 

0 Kd response 

‘j‘.» % 




EXERCISE 302 y 

(17 i 6-3) (overlaps Exercise 204) 

Which St the following would most Closely represent a 
balanced meal? . 



Age 17 




! 95 » 9 Steak, bread, earrefa , and milk 




O lee - cream soda arid cake 



GO 






O Potatoes, oatmeal , bread, and bananas 






O Poultry, st^ak, and fish 

-sat 






1 O hamburger and coke 

0 >0 1 don't know. 

0 „ Ne response 




EXERCISE 3Q4 



(17s 10-10) 

which of the following animals that have been found as fossils 
in rocks have never been seen alive by man? 




Dinosaurs 

Horses 



Oysters 

Shrimp 



30 I dsn s f know. 
0 no response 

100 % 



O 

ERLC 



A 




\ 






n 



4- 



(17s 8-1} 



EXERCISE 305 

(overlaps Exercise 212) (similar to Exercise 403) 



Information about which one of the following is most important 
in predicting weather? 



Aoe 1? 

1 % 0 
9 

1 

9 
77 



The available supplies of .water 
The daily extremes of humidity 

The daily extremes of Wind Speed 

The daily extremes of temperature 

Tic movement and characteristics of air 

masses 

I don't know. 

Ho response 



EXERCISE 306 ‘ 

(17; 6-16) (overlaps Exercise 417^ 

All of the following help to increase the total amount 
Of food available to the human race EXCEPT 

Age 17 

2% 0 irrigating crops. 

12 Q developing hybrids. 

2 o improving fertilizers, 

70 m outlawing the use of insecticides, 

10 o controlling the growth of undesirable 
plants, 

4 o I don't knew. 



EXERCISE 307 



(17 s 2-3} 

Any galaxy contains many 1 
Age 17 



2 & 


.Q 


moons , 


22 


O 


planets , 


5 


G 


sa tell iteS « 


69 


# 


stars. 


1 


O 


winds * 

) 


2 

f*' 


Q 


I don ' t know 
No response 



101 % 



O ‘ 

ERIC 



EXERCISE 308 

* (17s 5—5) (overlaps Exercise 410) 

An electric current in a copper wire involves mainly 
the movimgnt of 1 



Age 17 
5 % 

, 10 
69 



O copper atoms. 

□ copper molecules . 
• electrons, 

□ neutrons. 

O protons. 



~T1 0 1 don 1 1 know. 

O No response 



100 % 



100 



EXERCISE 309 

£17; B & 6) (overlaps Eserei.se 409) 

The idea of natural selection is usually associated 
with the 'theory o£ evolution propose*! by 



Ace 17 
68 % 9 

3 O 

" 2 O 

7 O 

1 " 0 



Charles Darwin. 
Edward Jenne r . 
Jean Lamarck, 
Lpuig Psateur* 
Jonas Sail?, 



19 
■ 0 



Q I don’t know. 

No response 



IKERCISE 310 



(17r ll“l) 



Char yea such as the conversion of limestone to marble or of 
soft coal tg hard eoa 1 are explained as having been brought 
about 



.Age 17 
IS % 

1 

1 

4 

68 



14 

0 



Q by sudden cooling of the material*- 
’ Q by exposure to gases from a volcano. 

O by exposure to an underground river. 

0 by the .action of COj* frdfci the atmosphere. 

• by heat and pressure below the Barth *3 
surface . 

O i don’t know. 

No response * 



( 17 : 



EXERCISE 311 

6=1 ) (overlaps Exercise 426) 



The solid, liquid, and gaseous states of water differ 
in which of the . following ways? 



— EXERCISE 312 

(17; B-?) 

Which of the following can bo detected with unaided human eyes? 



ASS 17 

3 % 

4 
4 

, 5 ■ ■? 

65 

20 

Q 



d .Th© mitoef of protons per molecule 
0 3 E«?nunib®r of electrons per molecule 
O The net charge on the individual molecules. 

□ The number of neutrons per individual 
molecule 

A The average speed with which the molecules 
are maving^ 

Q I don't know, 

ns response 



1 ? % 


0 


x=rays 


3 


Q 


Radio waves 


7 


0 


Television waves 


S' 


Q 


The Earth's magnetic field 


6i 


• 


Certain wavelengths of light 


7 


O 


I dan’t know,,.. 


0 




No response r 1 ^ 






O 

ERIC 



101 



EXERCISE 313 

(17; 9-9) 

Research into the nature of matter shows tha't it i’s made up of 



Age 1? 
14 % 

9 

is 

2 

2 

14 

0 

99 » 



O continuous uniform material, 

a uniform stationary particles. 

* individual moving particles, 
t> smooth rolling disks, 
o rigid cutes. 

O I don * h know , 

No response 



EXERCISE 314 

(17 ■ 6-4) (similar to EseroiBe 222 ) 

In terms of thf theory of natural selection, what is the 
explanation Of why giraffes have come to have such long necks? 



Age 17 

12 % 

1 



13 



□ Stretching to get food in high trees has 
made their necks longer. ’ / 

O There is something inside o£ giraffes which 
keeps making longer necks. 

O Giraffe food contained vitamins which caused 
the vertebrae to lengthen. 

Q Giraffe necks have gotten longer and longer* 
.as time has gone on, but nobody has any idea 
■why this is, 

• Giraffes born with the longest necks have 

been able to stay alive when food was scarce 
and have passed Tthis trait on to their 
offspring, 

0 • X don * t know. 

Ho response 



_T\ - 




’ %y 

/' 

/ ■ ^ 




T 
























* 


■ EXERCISE' 315 








EXERCISE 3 If 




(17 t 7-12) " . ■ 




<17* 10=2) 


(overlaps Esefeise 


406) 




If 2 pints of water at 40 ° F are mixed 


with a pint of water at 


Which of the 


following acts as 


a stimulant 


te the heart? 


100 ° F, the temperature of £h@ mixture 


immediately after 












5 mixing will be about 


i 


AES, 














/ 56 % • 


• 


Adrenaline 






Awe 17 


















. / £6 


o 


Alcohol 






2% O 40 ° F. 




•/ 










_ 




2 


o 


Aspirin 






S O 50 ° F . 


















9 


o 


Barbiturates 






57 f 6Q ® F. 


















fi 


o 


Penicillin 






15 0 80 ° F. v 














3 O * 100 O p. 




10 


Q 


I don’t know. 




* 


■* 




0 




No response 






i 4 o I don't knows 


to 


— 










0 Ho response 


, . ■ 


99 % 










99 % s 














' , 


* 








■ . 
















; \- < . 




- 










\ 



\ 



O 

ERIC 



. 102 






V 






EXERCISE 317 

(17 i 8-11) (.similar to Exercise 21fi) 

Mercury can be enclosed in glass to make a thsEmsragtsr 
because mercury 



Is a metal* 

is more dense than glass. 

conducts heat better than glass. 

lias a higher specific heat than glass* 

expands ^ore than glass when both are 
.heated together. 

1 don’t know. * 

No response 




319 

(17 s §=12) (overlaps Exercise 418) 



EXERCISE 318 



(171 3-2) 



' For most chemical changes, which of the following most nearly 
describes what occurs? * 



Age 17 

, 4 % 

17. 

54 " 

4 

9 

13 

0 

101 % 



O Atoms are formed from enargy, 

G Atoms are converted into energy* 
e Atoms are rearranged into new molecules . 
G Molecules are formed from energy, 
o . Molecules are converted into energy* 

O I don't know* 

No response 



A 5 -pound rook 
The longer the 


is dropped from a cliff 500 feet high, 
rock falls, the greater is its 


take the boat 
downstream? 


to 


reach a bridge that is 


Age 17 




* 1, 


Age 17 . 








. 17 % 


G 


acceleration . 


13 % , 


□ 


15 


min. 


IS 


0 


potential energy* 


16 


o 


30 


min * . 


54 


• 


speed - ' **- 


6 


o 


45 


min , 


6, 


G 


total energy. 


54 


• 


SO 


min. 


3 


O 


T volume - 


^ 4 


0 


75 


min * 


3 ^ 


Q 


1 don't know. 


8 

, 0 3 


o 


I don ' t kn ow . 
NO response 


0 

101 % 




No response • 


101 % 






“ - - '/'• 



EXERCISE 320 

(I7s 6/=10) (overlaps Exercise 415) . 

r 

A motor boat can travel 5 eil^s per hour on a still 
lake. If this boat travels downstream on a river 
that is flowing 5 miles per hour* how long will it 



/ 

t 



O 

ERIC 



103. 



1 . 15 " 



iwf RflC 1 5H 3 21 - 

I i ' i. i — • j ■ iof:= !:>;.= rci 22- 3 5 

Kb icl.o£ ir , .i:;'f' : t [jharactiiri stic of birds but of ns other 

**!? i ” 

2 ‘ - u rtbi L i L f . to J ly 

1 \} r.’rili ty to .’ey egqs 

u n T^Tuk-r.cy ts . migrate' 

v * ® ;-*o 'i y v:aver i uq Of feathers * " 

O U u vj y J n t <>d lao d y=’ t emp6 mturo 

■ rh 

i o i don' t -Jerjow; 

1 .So roityxjriHi/ .. - ■ , 



EXERCISE 322 

(17s 1-3) (overlaps Exercise 421)" 



if a parson 
overwe ighfc. 


who 

it 


is a light eater has a tendency to be 
is most likely due to ’ 


Aue 17 






1 % 


O 


too much exercise , 


3 


O 


a carefully balanced diot.. 


20 


O 


"a tendency toward nervousness. 


15 . 


O 


an excessive dosage ofi, vitamins. 


^ 49 


e 


highly efficient utilization of food by 
.the body. 


12 = 


0 


I don't know. 


\ 0 




No response / 


loo % 




. , , U=r , 




EKERCI3E 323 

(17 * 7-S). lirilar to Exorcise 408) 

trie , put pose of a fyae in an electric circuit is 



-ha&SL. 

i t V 



14 

9 

45 

2 



*•0 increase the current in the circuit, 
to ift^oaac thp voltage across the circuit, 
to debreasa. the resistance Of the circuit* 
to prpv one possible damage to the circuit. 



*.0 ra/ioo the temperature of the wires in the 

circuit'. 



13 

0 



< 4 * t know. 

Ho i^spanse 







SCERCISE 



324 



(17s 3-3) 



The musical note middle Q is sounded oii a violin string, and 
then c one octave higher is sounded, on the same string. 

Which of ^ the following is correct in comparing, this two notes? 



LIU. . 104 

v1" :; '• 



10 

9 

46 



22 

0 



Both., hay® the 
wavelengths . 



frequency hut different 



Both have the same frequency but different 
amplitudes. 



Middle C has a h igher frequency and longer 
wavelength. 



Upper C has a higher frequency 'and shorter 



elength 
I don * t 



$ 



‘ /■# 



EXERCISE 325 






(17 s 1=6) (overlaps Exereisc 420) 

What is the function of die placenta in a pregnant human 
female? 



• Age 17 
5 % 

a 

41 

13 

5 

*■ 27 
0 



0 To push' the baby out at birth 
O To keep tha baby warm and moist 
# To carry nourishment' to the baby . 

Q To cushion the baby against shocks 

O To keep the baby's body temperature 
constant 

O I don * t know. 

No response 



EXERCISE 326 

(17! 9-4) 

Adding fable salt to water results in the water's 
Age 17 

26 % n • freezing at a lower tempera tureV 
19 □ changing into its elements, 

29 o evaporating faster, 

b,* 0 dissolving more air. 

1 0 .becoming radioactive. 



? 



12 



O 1 don't know, 
NO response 



EXERCISE '327 



(17f 2-4) 



What carries sound tr your ears from a radio /or television 
receiver IS feet away? ■ / 



(17; 3=6) 



EXERCISE 326 
(overlaps Exercise 431 ) 



If the cells referred to were all in the same organism, in 
which of the following is the amount of SNA present 
stated correctly? 



A ga 17 
8 % 0 

^35 • 

io ■ e 

39 0 



Eleetfic currents 
Moieeules of air 
Polarised waves 
Radio waves 



4 O 1 1 don't know. 

No response 



99 % 



Age 12 
34 % 



3" 

IQ 



45 

0 



\ v 



it would be identical in mature egg and" 
sperm cells, ■■ < . 

It would toe identical in sperm cells and 
liver cells. 

It would toe identical in a mature egg cell 
and a brain cell. 

It would, bo half as much in a thyroid cell 
as in a liver cell. 

It would be half as much in the fertilized 
egg as in a thyroid gland cell. 

I don 1 1 know s 

No 'response * 



O 

ERIC 



105 



'V ' 



I 



EXERCISE 329- 

(17 j 7=40} (airaiiar to Exercise 430) 

Two light waves ate traveling in a vacuum. The wave with the 
higher frequency will have the 

fige 17 



14 % 
'' 3 

23 
32 
7 



o 

□ 

o 

9 

Q 



■higher speed. 



lower speed, 
longer wavelength. 



. shorter wavelength* j K 
more nearly horizontal ''direct ion , 



21 O I don't know, 

0 No response 



100 % 



EXERCISE 130 

{17; 9=8) (overlaps Exerc.-.se 416-) 

On the average, in human females, * the egg is released how 
many days after menstruation begins? 



Age 17 



25 % 


0 . 


2 days 


12 


0* 


9 days 


. 29 


* 


14 days 


4 


0 


20 days 


11 


0 


24 days 


IB 


0 


I don * t know; 


1 

100 % 




No response 





£5 ■ 



EXERCISE 331 



{17s 9=5) 



In the section of the electric circuit shown below, the 
voltmeter registers 1PQ volts and the ammeter registers 
2D amperes. If the connecting wires and the afnmeter 
have negligible resistance, the resistance of resistor 



Voltmeter 




Age 17 
1 % 
25 
5 
3 

18 . 

48 

0 

100% 



1 ohm. & 

5 <ohma, 

10 ohms, 

<100 ohms , 
2Vooo OllIT 1 * 

1 don' t know, 
N© response 



■*> - 
Q 



9 ' 

ERIC' 



(17! 7-7) 



E3SIRCISE 332 
(overlaps .Exercise 433) 



Scientists can determine the age of certain rocks and their 
fossils by measuring 



their specific gravities, 
o their crystalline structure. 

22 O the rate at which they have eroded, j- 
IS Q the ratio of calcium to phoepherue in them,' 

21 • th® amounts of ur an /urn and lead they contain, 

18 O I don't know. 

0 No response 



■\\ 



• . i:JL. ■ 



106 



I 



smERCISB 3 3-3 



(17 * 9-3) 



Experiments in which subatomic particles wer 
foil showed that atomic nuclei 



shot at metal 



- Mg 17 
3 % 
11 
18 
10 
3 



54 

0 



0 rotate counterclockwise, 
o are electrically neutral. 

• are more dense than the rest of the atom. 

0 vibrate t b and fro in simple harmonic motion. 

Q are nearly as large as the atoms that contain 

them. 

0 1 don't know. , v 

No response 



$ / 

i/ 



f 



StEHCXSE 334 



(17s 7-3) 



Which of these is synthesised in the mitochondria, then later 
broken down in the nucleus And endoplasmic reticulum, with a 
resulting 5 release of energy? 

Age 17 



17% 

19 

13 , 



* 

o 

o‘ 

o 



J)TP 

DNA 

RNA 

Lysoaorae 
Golgi body 



O I don't know, 
NO reaponse 



(17^ 5—6) 



EXERCISE 335 

(overlaps Exercise 434 ) 



Which of these has been used to obtain accurate estimates 
of the age of the Oldest known rock strata? 



Age 17 
25 % 

9 

, 2 
11 
30 

15 

■ 100 % 



Radiocarbon dating 

UraniiHii-lead dating , * ‘ 

Potassium-argon dating , 

Estimation of sedimentation rates 

Correlation of ,age of fossils contained 
in the strata 

I don't Know. 4 

rNo res^jnie ^ 



<3 

. ERIC 



EXERCISE 336 



(1 ? i 6=13) 



In the .equation below, which of the following elements are 
oxidised? 







SnS * 4HN0j ^ S 


+ SnOg + 4N02 + 2H2G 












Age 17 














, 6 % 9 


Tin and Sulfur 












16 0 


Tin and nitrogen 












11 0 


Sulfur and Oxygen 












13 0 


Oxygen and hydrogen 








\ 




10 0 


Nitrogen and oxygen 












41 O 


I don't know. 












. 0 


No response 


' * 










99%^‘ 




' • 




J 




X 


j .. 












i 


■ - 3 




-i. 












, ’ 


c? 














r . 


- 


‘ 








. % 














' sf 























107 : 



X5iiL 



i a ' J 



119 



EXERCISE 337 



EXERCISE 33B 



(17.? 9-2) 

Metal gang for holding foodstuffs are, chiefly mtJe of 



Acre 1 7 
2 % 

3 

1 

93 

1 

0 

100 % 



copper, 
iron, 
nickel * 
tin, 

} 

don't know* 
Ho response? 



(17? 6-7) 

,A horizontal wire extends in the north-south direction, 
vffien a compass is placed directly beneath the wire, the 
compass needle turns points east* It would be most 
reasonable to infer t^at 



3 % 


9 


■ electrons are flowing north in 


5 


0 


electrons are flowing south in 


30 


0 


the wire is magnetised* 


13 


0 


the wire is positively ‘ charged. 


17 


0 ■ 


the >,wire is negatively charged. 


31 


Q 


I don't know. 


0 




No response 



L 








7 ‘ 

/ 







0 



.120 



108 









Age 17 \ 

' • \ 

Objective II, Possess the- Abilities and Skills Needed to 

Engage in the . Processes of Science 

General Summary > 

The' exercises under this objective require a respondent to 
use scientific apparatus, interpret data given to him, and 
explain certain natural occurrences. The 17s were able 
to show these abilities an'd skills with varying degrees of 
success . 

Most 17s could: 

339, Give two or three. reasons why the engine of a car 
which had stopped running would not start again (85%). 

340, Interpret tabular data to correctly determine which 
series of four weights best establishes that one 
object is heavier than another (81%) . 

341, Balance a beam balance with a weight (75%). 

342, Recognize that disturbing . the balance between hawks, 
rabbits, and grass in a particular meadow by 
decreasing the number of rabbits will also affect 

the number of hawks and the amount of the grass (68%), 
A fifth of the 17s did not think upsetting the 
balance would affect other parts of the system (20%) . 

A good many 17s, when presented with exercises calling for 
the following i formation, could: 

343, Pick a theoretical statement out of a set in which the 
other statements are facts or opinions ? (59% selected 
the correct statement "mesons account for the 
stability of the nuclei of platinum atoms ") . 

344, Time the operation of a pendulum accurately (56%), 

345, Pick a statement regarding conservation of matter as 
. . the best explanation of the remark, "Some carbon 

atoms in the bread that I ate last night might have 
once been part of a dinosaur * s body" ( 40 %) . 




Rather few of the 17s gave the correct response to the 
" exercises: • ' 



346, 



347, 



348, 



If the linear dimensions of a cube^shaped cell were 
doubled/ its volume would increase 8 tildes ( 33 %) 

Explain why a flask loses weight daily when it is 
planted with corn and stoppered with a one-hole 
stopper (18% selected the hypothesis that seedlings 
use starch in the seeds and give off gases that 
escape; 2 9% said X— don 1 t— ' know) * 

Determine the density of a wood block given various 
bits of appropriate information (12%) . 






I 







EXERCISE 339 



(17; 13 - aOb) 



b. A ear stops at a traffic light and the engine stops 
running. The engine will not start again. Suggest three 
reasons why it will not start again. 



Aq~a 17 

Number of 
acceptable 



1. 



no 


4 % 


1 


11 


2 


36 


3 


49 



ico% 



A response was scored successful if two or three reasons 
were given * 



(continued on next, page) 



DsrCISE 

(17: 1—1) '' (overlaps esersises £3 5 and 439) 

In each of five experimanes, two objects were weighed 
four times each. Which experiment “gives the strongest 
evidence that objaet I weighs more than object II? 



Age 17 



Object I object II 



81 % 


£ 


Experiment 


A 


00 


lb. 


70 


lb* 










81 


lb. 


89 


lb. 


* - 








80 


1b* 


71 


lb. 










82 


lb. 


70 


ib* 


4 


Q 


Experiment 


E 


69 


lb- . 


01 


lb* : 










* 71 


lb. 


82 


ib- 










70 


lb. 


ao 


ib. 










70 


lb. 


80 


lb. 


i 


V- ? 


Experiraant 


C 


70 


lb. 


ao 


lb. 










75 


ib. 


75 


lb. 










77 


lb- 


k 73 


lb. 










BD 


lb. 


70 


lb* 


1 


o 


Experiment 


D 


BQ 


lb. 


70 


lb* 










75 


lb- 


75 


lb. 










73 


lb. 


■77 


lb. 










70 


lb. 


ao 


lb. 


5 '] 


o 


Experiment 


E 


80 


lb. 


77 


lb. 










79 


lb. 


76 


lb. 










78 


lb* 


75 


ib. 










77 


lb. »' 


74 


ib.^ 



5 

2 ' 



o I don ! fc know. 

No response 



O 

ERIC 



EXERCISE 339 

(continued) 

(17 i 13-2 Ob) 

only the first three reasons given by the asaasae# 'are to bo 
considered. 

Acceptable reasons (1 point is given for each o£ these up to 
a total of 3) i 

1, No gas, 

2, Battery faulty , $ 

3 * starter motor faulty, 

isigine (carburetor, cylinders) flooded 
Sparkplugs faulty 
Break in an electrical circuit 
Fuel line blocked 
Idle sotting improper 
Clutch not depressed 
Engine cold 
Vapor lock 

Key stuck in ignition switch 

Points faulty , ‘ 

Engine wet 
Carburetor faulty 
Distributor faulty 
Choke stuck 
Generator faulty 
angina (pistons) frozen 

Unacceptable reasons (no points) * 

1. original reason for stopping persists 

C^r in such condition that if won't start 
Transmission won ! f ■ go into first gear 
Some- part of engine has failed 
incompetent driver 
Lousy car 
Car has stalled 
Engine has burned out 
Engine dead 

Engine won't turn ever 
Bad engipe 
Engine blew up 
Car needs tune-up 



IQ* 

11 * 

12 , 

13, 

14. 

15, 

16 . 
17, 
18 * 
19, 



2 , 

3. 



6 , 
7, 
3* 

10* 

11 . 

12 . 

13. 



EXERCISE 341 




The apparatus before you is the same as that shown in the 
picture- This balance is balanced when hh4 balance beam ia 
level as shown above. The ndmbfcr by each maa?k on the besm 
tells ^fhe number of inches that mark is from the pivot point* 



Place one weight in the balance pan. How many inches 
from the pivot point is -the hook on which you must hang 
on# weight to get balance? (4) 



Age 17 
75 % 

22 

2 

99% 



Correct , 
' Incorrect 
No response. 



The apparatus also included £ ishweights , one to place in the 
balance pan, and another to use tef achieve balance. The 
respondent was given 20 minutes fes find the answer to this 
and other questions involving the use of the apparatus 
(see Exercise 348} . 



in 



J 23 



EXERCISE 342 

(17 i 5-i) (overlaps Exercise 443} » 1 * 

In a particular meadow there are many rabbits that eat 
the grass. There are also many hawks that eat the 
rabbits. Last year a disease broke out among the rabbits 



probably then occurred? 




5 % 


O 


Platinum is a metal. 


Age 17. _ 








5 


0 


Platinum is more dense than water. 


4 % 


0 


The grass died and. the hawk population 




a 


0 


Platinum is the most beautiful metal. 






decreased. "" ■ • 




12 


o 


wedding bands should be made of platinum, 


1 


0 


The grass died and the hawk population 




59 


s 


Mesons account for the stability e£ the 






increased. 


- 


6 




nuclei of platinum' atoms. = i — _ . - 


SB 


t 


Tire grass grew taller and the hawk 














population decreased. 




11 


' 0 


I don't know.. 


4 


0 


The grass grew taller and the hawk population 




0 




No response 






increased. a 




— - — 






20 


0 


Neither the grass nor the s hawks were 




-10016 










affected by the death of the rabbits. 










2 


o 


I don't know. 










1 




No response , 











EXERCISE 344 

(17: 14-I2dl} ? (overlaps exorcises 237 and 41) 




You have a watch- 



The apparatus before you is a pendulum, 
or clock also. ‘ ■ s „ 

%. how long does it take for the weighj^ in the pan f>n the 
end of the string to swing beck and forth ten times? 

, seconds (An. answer between 11 and 15 seconds 



EXERCISE 343 ’ * 

U7s 2=7) - ■ 

Which .of. the following is s _a theory rather than a fact 
er m opinion about platinum? 

Age 17 



\ 



\ 



EXERCISE 345 

(17: 3-4)^ (overlaps Exercise 443) ■ • . 

A student made the following Statement* ‘’"Some carbon atoms 
in the bread that I ate last night might' have once been part 
of a dinosaur's body," 

Which of the following 1 is the beat' appraisal gf. the f student ■§ 
statement? This 'Statement 



was s 

Age 17 
S€ % 
41 
3 



cored correct . ) 



Correct 
Incorrect 
No response 



IOC % 



y 

ERIC 



hqm 17 

. € % 



24 

15 



11 

0 



contradicts the law of conservation of 
matter? - 

is ridiculous because dinosaurs lived sp 
long ago. 1 

could be true because sibonis arfe rarely 
. created or destroyed. ^ 

could be true only if the bread was grown 
in soil containing dinosaur fossils,, 

could not possibly be true because dinosaurs 
were animals but wheat is a plant. 

ft, ' 

V-:'?L don *. t know . ■ 

• - 
No response 



1 ; I 



112 



U7 i 5=14} 



EXERCISE 346 
(OVefiaps Exercise 444 ) 



A particular cgil is shaped like a cube. if all its linear 
dJjnohaions were doubled, its volume would Insrease 

Age 17 



5 % 


q 


3 times . 


22 


0 


4 times* 


15 


o 


6 times . 


33 


• 


8 t imea . 


16 


0 


16 times « 


9 


0 


I don't know 


0 




No response 



100 % 



EXERCISE 347 



(17s 11=3} 



Corn is planted in a' flaek an shewn below. The flask ia 
weighed each day for three weeks. The flask shows a 
daily weight loss. Which of the following is the best 
explanation of this . loss sf weight? 




29 

0 



The original • water evaporates within 
the first day^ 

Carbon dioxide is lighter in weight 
than ordinary air. 

Seed material is changed to leaves 
and roots that weigh leaa, ' 

The seedlings use starch in the 
seeds and give off gases that escape. 

■ bry air enters through the stopper and 
replaces the moist air in the flask, 

* 1 don 1 1 know. 

No response 



EXERCISE 340. 



{17* 14-I2a5) (overlaps exercises 240 and 445) 







,._V. . 



-The apparatus before you is the 'same as that shown, in 
the picture. This balance is balanced when' the balance 
beam is level as shown above. The number by each mark 
on the 1 beam tells the number of inches that mark is 
fro*m the pivot point. ’ . 

(The apparatus also included 10-gram fishweights, a centimeter 
ruler, and a block of wood 10 x 3 x 2 centimeters. Respondents 
were- given 20 minutes to answer several^ related questions : 
(e.g.r see Exercise 341). The following question was 
preceded by others which required them to make measurements 
which would assist them in answering it.) 

5. what is the density .off the wood block? it ia ; 

granis per cubic centimeter. (An answer between . 3B 
and .14 was scored 'correct. ) ^ 



Age 17 
12 % 

■' 53 
25 

100 % * 



Correct 
Incorrect 
Ng response 



O 

ERIC 



113 



• 1 

f * t~~i O 




Ill 



Understand the Investigative Nature of 
Science 

General Summary 

' ' " j 

Three mult iple—choice exercises are released. Two of them 

most 17s answered correctly hut rather few answered the 

third correctly. , , . 

349. Most 17s identified mathematics as useful in 

scientific research (92%) . v 

350. Most indicated understanding that measurement is^ 
not exact (72%) .. About a fifth incorrectly chosdx, 
the response, "all of the measurements will be 
exactly the same" (19%) . 

351. Rather few selected the kinetic-molecular theory 
as a generalization of the gas laws of Boyle, 
Charles and Graham (2 9%) . Almost half said^I-don' t 
know (47%) . 



* - i 

• .! 




EXERCISE 343 

(17 i 3-5) (overlaps Exercise 241) 



EXERCISE 350 

(17: 4-7) (overlaps exercises 243 and 446 ) 



Skill in which of the following is most useful in 
scientific research? 



whenever scientists carefully measure any quantity many times, 
they expect that 



Age 17 

1 % Q Mug ic 

1 O Magic - 

l O Marketing 

32 a Mathematics' 

4 *0 Manufacturing 

1 0 I don't know. 

0 No response 

100 % 





Ace 17 
. 13 % 0 

2 O 

3 O 

72 • 

3 O 

0 



all of the measurements will be exactly the 
same, 

only two of the measureinents*will‘ be exactly 
the same, 

a 11 > but one of the measurements will be 
exactly the same, 

mast Of the measurements will he close but 
not exactly the same, 

I don 1 1 know . 

No response 




99 % 



BCERCJSE 351 

(17; 2-5) 

I - . 

Boyle's law, Charles' lew, and Graham's law dealing with the 
behavior of gases can all be .generalized in terms of which 
of the following? / 



Quantum theory 
Recapitulation theory 
Bohr theory of the atom 
Kinetic-mOl acular theory 
■ Theory of natural selection 

I don't know, „ 

* No response 



O 

ERIC 
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r : -' =1.27 



*n 
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Age 17 



Objective IV. Have Attitudes about and Appreciations of 

Scientists, Science, and the Consequences 
of Science that Stem from Adequate 
Understandings 



General Summary 

There are just three exercises released for this objective 
When presented with the following exercises, most 17s; 

352. Recognized that scientists want to know more about 
the world (81%) . 

353. Recognized that United States scientists are not 
ahead of scientists in other countries in every 
fiejd of research (76%). 

Rather few 17s indicated; 

354. They usually look at special television programs 

on scientific topics (17%) . However, 64% indicated 
they would watch such a program "sometimes." 
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ISCERCISE 352 



EXERCISE 353 



(I7i 11-4) 



Most scientists 



ai % • 

i o 

4 C 



3 



O 



7 



O 



want to Know more about the world, 
plan onperlmentr* aa hastily ns possible, 

believe that seme things happen without 
causes . 

permit likes and dislikes to outweigh their 
sbservatioi s. 

use facts gathered by their own experiments 
and observations and pay no attention to 
results of others. 



4 01 don't know, 

0 No response 

1Q0 % 



(17: 4-8) (overlaps Exercise 44H ) 

tinitod States scientists are ahead of seientists in othor 
cguptrics in every field of eg search. 



* gg_ J-l 

17 '4 O I believe this statement, 

76 8 1 don't believe this statement. 



7 O I don't know, 

O No response 



100 % 



EXERCISE 354 

(17? 11-lOa) {overlaps Exorcise 449 ) 

(a) If you learn about a special television program dealing 
with a scientific topic, do you watch it? 

Age 17 

17 % • Often 

64 G Sometimes 

19 O Never 

0 O I don't know* 

1 No response 

100 % 
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Young Adults 



Objective X. Know Fundamental Facts and Principles of 

Science 



General Summary 

All of the Adult exercises for Objective X were multiple- 
choice. Young adults use the X -don ' t -know response rather 
often. Even for one of the easy exercises (consequences 
of sterilizing an adult male) over 20% responded X— don ' t— 
know while 72% were answering correctly. For the seven 
difficult exercises released here, from 32% to 71% 
responded I-don * t-know . This suggests that many Adults 
know they lack knowledge of specific scientific facts or 
are apt not to respond when they are not certain of their 
knowledge , 

The seven released exercises that were answered correctly 
by most Adults deal with non-technical information that 
might be found in newspaper or magazine articles dealing 
with scientific topics or in television programs on science 
Five of the seven might be considered to have to do with 
biology or medicine . 

The 20 released exercises that were answered correctly by a 
good many Adults (between 34?4 and 67%) are heterogeneous in 
content. Some might be classified in the area of general 
knowlsd^s (purpose of a fuse) and others call for formal 
education (flower seeds develop from ovules) . 

The exercises that few Adults answered correctly are quite 
technical in nature, involving knowledge that is likely to 
be learned only in school and is reinforced by 
experience by few young adults (e.g. the periodic table) • 

Most young adults responded correctly: 

401. Snakes, road runners, cactus, and sagebrush would be 

found in a desert (95%) . 

& 

402, The sex of a human baby is determined by chromosomes 

( 91 %) . 
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403 , 

404 . 

405 « 

4 06 , 

407 . 

A good 

408. 

409. 

410. 

411. 

412 . 

413 . 

414. 

415. 



The movement and characteristics of air masses are 
important in predicting weather ( 85 %) , 

A malady that cannot he inherited is whooping cough 
(79%) . 

Sterilising an adult human male by "tying off" his 
main sperm ducts will not result in any of the 
followings 1) his voice becoming higher pitched, 

2) fatty pads on his hips, 3) effeminate behavior, 
or 4) longer growth of hair ( 72 %) . 

Adrenaline acts as a stimulant (70%) , 

In mammals sperm is produced by the testes (67%) . 
many young adults responded correctly that : 

A fuse is placed in an electric circuit to make the 
circuit safer (64%) . 

The theory of evolution through natural selection 
is associated with Charles Darwin (63%) ; 30% 
responded I-don 1 1— know 

An electric current in a copper wire involves mainly 
the movement of electrons (63%). About 30% responded 
1— don 1 1— know . 

Flower seeds develop from ovules (62%) , 

Physical rejection of an organ transplanted is least 
likely if the donor is an identical twin (60%). 

Most of the chemical energy of the gasoline burned 
in a car is converted to heat (60%) . 

Sait carried by the rivers to the oceans comes from 
beneath the ground (57%) . 

If a motor boat which can travel 5 miles per hour on 
a still lake travels downstream on a river that is 
flowing 5 miles per hour it will take the boat 60 
minutes to reach a bridge that is 10 miles downstream 
(56%) . 



i 
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416 , 



417, 



418 , 



419, 



420. 



421 



422 



423 . 



42-4 



425 



426, 



42 7, 



The egg of the human females is 

days after menstruaH. T released about 14 

menstruation begins ( 55 %) . 

One could not increase the tot^i a »„ . 

by outlawing insecticides '( 55 %) . * of f ood available 

(51%). ger * rook fails - the greater is its speed 

molaoules U o? S a ofa h water t (l95r than tha 

I -don't -know. M • Over 30 % responded 

^nt e to\£e babr!45«. h ™ an female = arrias nourish- 

be ov^ei”ht h °it S iJ moi % ®f ter has a tendency to 

efficient . 

water on limeJton™ (42%f, action of underground 

animals that 

based primarily on structure SGiences is 

Bacteria do NOT 1 r, 

( 40 %); 24 % responded I-dSn ' t!knc 4 ? Photosynthesis 

outcrop S on 1 a 0 moSnta±n a i t fieh h iS f ° Und in a rock 

mountain was raised up af^r tte^LTdi^ % £? . 

g^eous e ftft“ e oJ n ^ti’r t ”rth SOlia ' liqUid ' and 

molecules are movino 7 the speec3 wlt h which 
don -t-know. 5 (37%) * ° ver 50 % responded I- 

£t~ ILTUTk*™ iS the Ce — Gf memory and 



O 
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120 



Rather 

428. 

429. 

430. 

431. 

432 . 

433 . 



few young adults responded correctly that i 

If a man whose blood type is OA marries a woman 
whose blood type is OB, their offspring could NOT 
have AA blood type (31%); 50% responded I-don ’ t-know. 

The table showing relations among all the chemical 
elements is called the periodic table (26%) ? 45% 
responded I-don ' t-know. 

If two light waves are travelling in a vacuum the 
wave with the higher frequency will have the shorter 
wavelength (22%). Over 40% responded I-don ' t-know » 

The amount of DNA is identical in a mature egg cell 
and sperm cell within the same organism (21%) . Over 
65% responded I-don't-know, 

The atomic weight of titanium is 48. This means that 
the average mass of titanium atoms is approximately 
4 times the mass of the atoms of a certain carbon 
isotope with atomic mass 12 (16%) . Over 70% 

responded I-don 1 t-know. 

Scientists can determine the age of certain rocks and 
their fossils by measuring the amounts of uranium 
and lead they contain (15%). Over 30% responded X- 
don * t-know . 

Uranium— lead dating has been used to obtain accurate 
estimates of the age of the oldest known rock strata 
(3%). Over 40% responded I-don't-know, 



434 



EXERCISE 401 









JU1J 

be found animals «n<S plan to „ ould 



Adult, 

1 % a 

1 o 

0 o 

95 • 

1 a 



1 00 % 



GrOUnd ^ oak. f« n 

cri^ty b* aro , buffaloe3i 

2 T ” erons - wat - *«*». -tt a t ls 

sczrfi\ r ° atl rU " nors ' eactu =- P» 3 obruah 
SB - S “ nd dolla «. »ntp. P l an k ton 

I don't know, 

Ns response 



following? a human bafe y iB determined by which Of the 



The length of the pregnancy 
THe mother diet during pregnancy 

rc — and wishas ° f ih ° "»«.« 

£r ain chr, ~ a “ *» , ertillled 

0 The kinds of act 4 u;il , 

"btb« participate dating 

° 1 don’t know. 

No response 




4 

1 

99% 



fiXERCISe 403 

(Adult j 2-131 / . . 

*’ <a "" llar to a» and 3 OS) 

Information about whin, 

ln p f edl Pting wdather ?* 1 "* ° f th9 ***»*»» - -oat impor6ant 
Adult- 

i* O o stT?™""-**—""**- 

Thu dn ily aJ£tromos of humidi 
o The dally e*tr emea of Wind M(J 
Tha av S ii abl « suppli „ 

. - i 



BS 



100 % 



° nd =ba««t„i . tl<!8 of alr 

I don • t know . 

No response 



EXErcIss 404 

(Adults 1=«1X) 

AH of the fa, i i - 

follows c „ fea lnh , titBd ExcEpT 

—Adult: 

color blindness, 
diabetes * 
hemophilia^ 
mongQii sm * 

whooping cough. 



7 % 
2 



79 



6 

1 

99% 



Q 

O 

0 

O 

& 



I don’t know* 
No responge 



O 
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EXERCISE 405 

(Adults 10=11) 

Adult human males ean bg sterilized by i! tying off’' both 
ef their main sperm ducts in a simple operation. As a 
Consequence, which of these will occur? 



Adult 






3 % 


O 


The voice will eventually become hign 
pitched , 


1 


o 


Fatty pads will gradually develop on the 
hips _ 


3 


o 


Behavior will eventually become more 
ef f eminate. 


0 


o 


The hair will develop in longer strands 
than usual. ^ 


72 


9 


None of the above will occur. 


21 


o 


I don’t know. 


1 




Mo response 


101 % 







EXERCISE 406 

(Adults 6-20) (overlaps DxeMiae 316} 

Vfliieh of the following acts as a stimulant to the heart? 

_ Adult _ 

70 % 9 

12 Q 

1 O 

5 0 

3 O 

6 0 

2 

100 % 



Adrenaline 
Alcohol 
Aspirin 
Barbiturates 
Pan j eillin 

I don't know, 
No response 



EXERCISE 407 

(Adults 9=17) 

Which of the following organs in mammals produces 



sperm? 

Adult 






7 % 


Q 


Adrenal gland a 


2 


Q 


Kidneye 


0 


a 


Liver 


4 


o 


Pancreas 


67 


9 


Testes 


18 


o 


I don’t know. 


2 

10Q % 




No response 



EXERCISE 4 08 

(Adults 1=13) (similar to Exercise 323) 



The purpose of a 
Adult 



1 O 

7 Q 

5 Q 

5 Q 

64 • 

14 Q 

U 



fuse in an elec trie circuit is 

to raise the temperature of the wires in 
the circuit, 

to increase the voltage across the circuit 
to insriasg the current in the circuit, 
to decrease the electrical resistance, 
to make the circuit safer. 

I don ’ t know - 
No response 



99 % 





123 



EXERCISE 409 

(Adult: 3-12) (overlaps Exercise 309) 

The idea of natural selection is usually associated 
with the theory of evolution proposed by 




Charles Darwin. 
Edward Jenner. 
Jean Lamarck* 
Louis Pasteur. 
Jonas Salk. 

I don't know. 
no response 



EXERCISE 411 

(Adult i 8-19) (overlaps Exercise 215) 
Flower Seeds develop from 
Adult 

1 % o leaves . 

&2 • ovules. 

9 petals . 



10 

B 

4 

12 

2 



roots . 

stems , 

I don't know. 
no response 



EXERCISE 4 i U 

(Adults 4=12) (overlaps Exercise 308) 

An electric current in a copper wire involves mainly the 
movement of 



Adult 

2 O 

4 O 

63 * 

1 O 

1 o 



copper atoms, 
copper molecules, 
electrons, 
neutrons . 
pretons . 



2Q 

J 



0 I don't know. 

no response 



EXERCISE 4L2 



(Adult: 3“15 ) 



In organ transplant surgery, i.e. # kidney, heart, liver, 
the rejection of the transplanted organ by the tissues 
Of the receiver would be LEAST likely to occur if the 
donor were 



an identical twin, 

the mother of the receiver, 

a brother with different RH blood group, 

a lister not older by more than three years. 

a fraternal twin with the same blood group. 



0 

14 



1« 

1 



I don't know. 
Mo response 



O 
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EXERCISE 413 

(Adults 9 - 19 ) (similar to Exorcise 217 ) 

Most of the chemical energy of the gasoline burned in a car 
is not used to move the car but is converted into 



Adult 






14 % 


o 


electricity 


60 


9 


heat. 


0 


O 


light. 


4 


o 


magnetism. 


4 


e 


sound . 



EXERCISE 414 

(Adult; 6-16) 



Mast of the 


salt 


carried each year by the rivers to the 


oceans comer. 


from 


. Adult 






4 % 


Q 


the sky. 


5 


O 


condensed dew. 


6 


Q 


melted glaciers. 


57 


© 


beneath the ground. 


1 


O 


the North Pole or the South Pole. 



16 O I don * t know. 

2 No response 



100 % 



27 O I don' t kilgWi 

2 No response 

102 % 



EXERCISE 415 

(Adults 3—16) (overlaps Exercise 320) 



A motor boat can travel 5 miles per hour on a still lake. 
I£ this boat travels downstream or. a river that is flowing 
5 miles per hour* how long will it take the boat to reach 
a bridge that is 10 miles downstream? 



Adult 
11 % 0 
11 O 

5 0 

bb • 

3 0 

14 O 

1 

101 % 



15 min. 

30 min , 

45 min. 
fio min. 

75 min. 

I don * t know. 
No response 



EXERCISE 416 

(Adult: 7—22) (overlaps Exercise 330) 

On the average, in human females, the egg is released how 
many days after menstruation begins? 



Adult 
12 % 
12 
55 
4 



11 

1 

100 % 



O 2 days 
Q 9 days 
t» 14 days 
Q 20 days 
O 24 days 

O I don't know. 
No response 
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EXERCISE 4 17 

(Adult; 3=7 ) (overlaps Exercise 3 06) 

All of the following help to increase the total amount of 
food available to the human race EXCEPT 



Adult 

2 A O 

12 O 

2 O 

55 * 

17 O 



irrigating crops. 

dove loping hybrids. 

improving fertilizers, 

outlawing the use of insecticides. 

controlling the growth of uncles i rafale 

plants , 



10 O 1 don't know. 

1 No response 



EXERCISE 419 

{Adult i 9—20} {overlaps Exercise 211) 



which of the following is true of hot water as compared with 
cold water? 



Adult 

6 % O 

2 0 

49 • 

4 O 

5 O 



Xt is denser. 

It is easier to see through. 

Its molecules are moving faster. 

It has more free oxygen dissolved in it. 

It has more free hydrogen dissolved in it. 



32 o I don ' t know . 

1 Ho response 



99 % 






EXERCISE 410 

(Adult: 4-20) (overlaps E: reiFE 319) 

A 5 -pound rock is dropped from a cliff 500 feet high. 
The longer the rock falls, the greater is its 



Adult 




7 

3 



0 

1 

100/1 



o acceleration, 

O potential energy. 

9 speed , 

Q total energy, 

O volume . 

O I don * t know . 
no resisonsc 



EXERCISE 420 

(Adult: 1—17) (overlaps Exercise 325) 

What is the function of th® placenta in a pregnant human 
female ? 



Adult. 

3 % 
5 

45 

16 

4 



O To push the baby out at birth 
O To keep the baby wim and moist 
v To carry nourishment to tbs baby 
o To cushion the baby against shocks 
O TO keep the baby's body temperature constant. 



27 



O t don • t know . 
no response 



101 % 
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EXE-^ISES 421 
(Adults 2-15) (ovarlaps Exercise 322) 

If a person who io a light eater has a tendency to fee 
overweight, it is most likely due to 

too much exeroisa, 
a cLreflllly balanced diets 
a tendB?cy toward nor ousness . 
an excess ive dosage of vitamins, 

highly efficient utilization of food by 
the body. 



Adult 

i % o 

3 O 

22 G 

6 0 

45 • 



20 or don't know, 

2 no response 



EXERCISE 422 

(Adult: 2=20) (overlaps Exercise 221) 

Most oaves are formed by the action of ground water on 



Adult 

9% 


Q 


granite. 


42 


® 


limestone. 


1 


0 


pumice , 


16 


O 


sandstone. 


4 


o 


shale , 


27 


□ 


1 don't know, 


1 

loo % 




No response 



99 % 



EXERCISE 423 



BCERClSE 424 



(Adults 2 = 16 ) 



(Adults 1-16) 



lilt system of classifying plants and animals that is moat 
coiranonly used in the biological sciences, is based primarily 
on 



Adult, 

e% o 

15 O 

18 D 

3 Q 

42 • 



food habits , 
function. 

geographical location, 
size. 

structure , 



14 G I don't know. 

2 No ■'response 



101 % 



Bacteria play a key role in all of the following EXCEPT 



Adult 

4 % © 

40 • 

4 0 

24- G 

3 O 



fermentation, 
photos ynthes ia , 
causing disease, 
nitrogen— fixation, 

the decay of dead plants and animals. 



24 O 

1 

100 % 



I don’t know. 
No response 
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EKERCISE 425 

(Adults 6-11) (overlaps Exercise 228) 

A fossil of an oeean fish was found in m rock outcrop on a 
mountain. This probably means that 



EXERCISE 426 



(Adult? 10=18) (overlaps Exercise 311) 



_Aduit_, 
4 % 

1 

39 

4 

41 

10 

1 



o fish once lived on the mountain, 

O the relative humidity wap cnee very high. 

• the mountain was raised up after the fish died, 

u fish used to be amphibians like toads and 

frogs , 

O the fossil fish was probably carried to the 
mountain by n crea fe flood* 

O I don't know. 

No response 



The solid, liquid, and gaseous states of water differ 
in which of the following ways? 



196 

1 

3 

2 



Q The number of protons per molecule 
o The number of electrons per molecule 
O The net charge on the individuml molecules 

0 The number of neutrons per individual 

mplecule 

• The average speed with which the 
molecule a are moving 

p I don't know. 

No response 



(Adults 7=11) 



raCERClSE 427 
(overlaps Exercise 227) 



EXERCISE 428 



(Adult? 4— IS) 



In mammals, which of th® following is the center of memory 
and intelligence? . “|- 



24 

l* 



Cerebellum 
Cerebrum 
Medulla 
Optic nerve 
Spinal cord 

I don * t know , 
No response 



A man whose blood type is OA marries a woman whose 
blood typo is OB, Their offspring could NOT have 
which of the following blood types? 



31 % m a a 

3 O AB 

1 O OA 

1 O OB 

12 O OO 



I don ' t know. 
No response 
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EXERCISE 429 



EXERCISE 430 



(Adults 7=14) 



The table in which all of the chfmieal elements are 
arranged to show many relationships among thorn is 
called the 



Adult 

9% Q 

26 * 

6 O 

4 p 

9 Q 



activity tabla. 

Periodic table, 
table of acid strengths, 
table of electronegativts , 
table of oxidation potentials^ 



45 0 1 don't know,- 

1 No rsspangs 

10Q% 



(Adults 6=19) (similar to Exercise 329) 



Two light waves are traveling in a vacuum. The wave with the 
higher frequency will have the 



Adult 

2% O 

15 Q 

13 O 

22 • 

4 Q 



lower speed, 

higher speed, 

longer wavelength. 

shorter wavelength, 

more nearly horizontal direction. 




I don’t know. 
No response 



99 % 
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EXERCISE 431 

(Adults 5=20) (overlaps Exorcise 328) 

If the colls referred to were all in the same organism, in 
which of the following is the iutiounfe of BNA. present stated 



correctly? 








Adult 








21 % 


• 


It would be identical in 
sperm calls. 


mature egg and 


1 


Q 


It would be identical in 
liver cells. 


sperm ceils and 


6 


O 


It would toe identical in 
and a brain cell. 


a mature egg cell 


1 


0 


It would be half as much 
a? in a liver cell. 


in a thyroid call 


2 


o 


It would b@ Half as much 
egg as in a thyroid gland 


in the £ ar 1 1 lir ed 
call. 


67 


o 


I don *t know. 




1 




No response 




99 % 
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EXERCISE 432 

(Adults 10-14) 

The atomic weight of titanium is 46, This means that 
the average mass of titanium atoms is approximately 

Adult 

2 % O 1/48 gram. 

1 O 1 gram. 

4 O 48 grains, 

1® • 4 times the mass of the atoms of a 

certain carbon isotope with atomic 
mass 12. 

5 C' 48 times the mass of the atoms of a 

certain carbon isotope with atomic 
mass 12, 

71 0 i don't know* 

1 No response 

lso^e 





EXERCISE 433 

(Adult l 1-14) [ovarlapa Exercise 332) 

Scientists can determine the age of certain rooks and their 
taiails by measuring 



EXEuei.-n-: 434 

(Adult: S— 18) (ever laps Exorcise 335) 

Which of these has been used to obtain accurate estimates 
o± the age of the oldest known rock strata? 



4 % 


o 


their specific gravities. 


22 % 


O 


Radiocarbon dating 


22 


o 


their crystalline structures. 


2 


m 


Uranium-lead dating 


17 


D 


the rate at vhieh they have eroded . 


3 


o 


Potassium-argon dating 


10 


o 


b£ calcium to phosphorus in them. 


5 


0 


Estimation of sedimentation rates 


15 


• 


the amounts of uranium and lead they contain. 


22 


o 


Correlation 1 of age o£ fossils contained in 












the strata 


32 


o 


I don't knew* 








0 




No response 


43 


0 


I don 1 1 know , ^ 


1009$ 






1 




Mo response 



O 
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Young Adults 



Objective II. Possess the Abilities and Skills Needed to 

Engage in the Processes of Science 

General Summary 

Only ix exercises were released under Objective II. Four 
were quite easy, three qui* e difficult, and four were of 
average difficulty. One cannot generalize from such small 
subsets of exercises. 

Host young adults responded correctly that: 

435. Very few people in the United States today get 
smallpox because most people have smallpox 
vaccinations ( 95 %) . 

436. The most likely cause that paint on one side of a 
house is not lasting as well as paint on the other 
sides is wind or sun (94%). 

437. A bar graph which was pictured could be read to 
obtain the information requested (89% read the graph 
correctly) , 

438. Most could balance a beam balance with a weight (74%) 

A good many young adults were able to perform the following 
tasks : 



439, Interpret tabular data to correctly determine which 
series of four weights best establishes that one 
object is heavier than another (63%) . 

440, Recognize that disturbing the balance between hawks, 
rabbits, and grass in a particular meadow by de- 
creasing the number of rabbits will also affect the 
number of hawks and the amount of the grass (52%) . 

441, Use a watch to determine the total time it takes a 
pendulum to swing 10 tiroes (49%) . 




13.1 




442. 



442. 


Identify a graph showing a growth curve for height 
of children from age 2 to age 14 from a set of five 



graphs (39%) . 



•• Rather 


few young adults t 


443 . 


Realized that atoms are rarely destroyed so that 
carbon atoms in a piece of bread could have been 
part of a dinosaur's body in ages past (25%). 


444. 


Knew that doubling the size of each dimension of a 
cube will increase its volume 8 times (25%) . 


445. 


Could determine the density of a wood block after 
being given various bits of appropriate information 

(12%) . 



O 

ERIC 


xm 



(Adult: 7 - 12 } 



aCERClSE 435 
(overlaps Exercise 152 ) 




Why do very few people get smallpox in the United states 
today? 



The weather conditions have changed. 

Most people get smallpox va eeinatiens . 
People move mere often than they used to. 

People drink more milk today than ever 
before , 

All the germs that cause smallpox have 
been killed, 

I don't know. 

No response 



Exercise 437 



(Adult? 6 - 15 ) 



According te the graph below, what ia the average number 
of heartbeats per minute for a person swimming? 



60 

00 

120 

160 

180 

I den * t know. 
No response 



averagi number of heartbeats per minute 
IN DIFFERENT AcrPiVlTliS 




o 

ERIC 



(Adult? 5 - 19 ) 



EXERCISE 43 6 
(overlaps Exercise 230 ) 



A man notices that the paint on one side of his house is not 
lasting as well as the paint on the other sides, which of 
the following is the most likely cause 7 



Adult 



94 

0 

0 



O Termites 

0 Cosmic rays 

• Wind or sun 

Q fallout from a tor bombs 

Q Sonic booms from low-flying jets 

Q I don't know. 

No response 



EXERCISE 43 H 



(Adult: 10 — 2 lal) (over Laps exercises 234 and 341 ) 

Pivot point 




The apparatus before you is the same as that shown in the 
picture * This balance is balanced when the balance beam is 
level as shown above. The number by each mark on the beam 
telle the number of inches that mark is from the pivot point. 



Place one weight in the balance pan. How many inches 
from the pivot point is the hook On which you must hang 
one weight to gat balance? ( 4 ) 



74 % 
20 
e 



Correct 
Incorrect 
NO r is pons 



The apparatus also included fishweights, one to place in the 
balance pan, and another to use to achieve balance. The 
respondent was given 20 minutes to find the answer to this 
and other questions involving the use of the apparatus 
(see Exercise 44 § ) , 



5 
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EXERCISE 439 

(Adult: 1-7) (overlaps, exercises 235 and 340) 

In each of five experimsn ts* two objects were weighed four 
times each* Which experiment gives the strongest evidence 
that object I weighs mere than object II? 



Adult 



Object I 



Object II 



63 % 


9 


Experiment A 


80 lb. 


70 


lb. 












81 lb. 


69 


lb* 


Adult 










00 lb. 


71 


lb. 


2 % 


0 








02 lb. 


70 


lb. 






1 


0 


Experiment B 


69 lb. 


01 


lb. 


1 


0 








71 lb. 


02 


lb. 












70 lb. 


ao 


lb. 












70 lb. 


80 


lb , 


52 


• 


2 


Q 


Experiment c 


70 lb. 


80 


lb. 












75 lb. 


75 


lb. 


4 


0 








77 ib. 


73 


lb. 












80 lb. 


70 


lb. 


30 


0 


2 


O 


Experiment D 


80 lb. 


70 


lb. 












75 lb. 


75 


lb. 












73 lb. 


77 


lb. 


10 


0 








70 lb. 


80 


lb. 






9 


O 


Experiment E 


SO lb. 


77 


lb. 


1 










79 lb. 


76 


lb. 


iso % 










78 lb. 


75 


lb. 












77 lb. 


74 


lb. 






IS 


0 


1 don't know. 













bo response 



(Adult: 3=i0) 



EXERCISE 440 
(over laps Exercise 342) 



In a particular meadow there are many rabbits that cat 
the grass, There are also many hawka that eat the 
rabbits* bast year a disease broke out among the rabbits 
and a groat number o£ them died* Which o£ the following 
probably then occurred? 



The grass died and the hawk population 
decreased. 

The grass died and the hawk population 
increased. 

The grass grew taller and the hawk 
population decreased. 

The grass grew taller and the hawk 
population increased. 

Neither the grass nor the hawks were 
affected by the death of the rabbits, 

I don* t know. 

No response 



E2ffiRCISE 44 i 

(Adult i 10— 2 lei) (overlaps exercises 23? and 344 ) 




The apparatus before you is a pendulum. You have a -watch 
or clock also. 

1. How long does it take for the weight in the pan on the 
end of the string to swing back sind forth ten times? 

seaonds (An answer between 11 and 15 seconds was 
scored correct.) 

Adult 

49 % Correct 

39 incorrect 

12 No response 

10O % 




EXERCISE 44 2 

(Adult: 4=8) (similar to Exercise 239) 

VThioh of the following graphs could show the average height 
in inches of a group Of children growing at a normal rata 
piaffed against their age in years? 

Adult 

6 % O A 

9 OB 

3$ • C 

18 0 D 

9 O E 

3 6 O I don 1 1 knew, 

3 No response 



100 % 



Abc 




EXHReiSC 443 



E5®RCiSE 44 4 



(Adulti 8-15) (similar fed Exercise 345) 



(Adult t 4-14) (overlaps Exorcise 34 6) 



A student made the following statement, "Some carbon atoms 
in the bread that X ate last night might Have anea been 
part of a dinosaur's body," 

Which of the following is the best appraisal of the 
student's statement? This statement 



A particular cell in shaped like a cube. If all its linear 
dimensions were doubled, its volume Would increase 

Adult 

A % 03 times. 



Adult 
3 % 

5 



25 



7 

33 



O contradicts the law of conservation of 
matter. 

O is ridiculous because dinosaurs lived so 
long ago. 

o could be true because atoms are rarely 
created of destroyed, 

O could ngt possibly be true because dinosaurs 
wore animals but wheat is a plant. 

O could be true only if the bread was grown 
in soil containing dinosaur fossils. 



15 O 

9 O 

25 # 

16 Q 



4 times. 
6 times, 
8 times, 
16 times 



28 O I don't know, 

1 NO response 

101 % 



25 O I don't know, 

1 No response 



89 % 



EXERCISE 445 



(Adult: 10-21&5) (overlaps exercises 240 and 348) 




The apparatus before you is the same p§ that shown in 
the picture. This balance is balanced when the balance 
beam is level as shown above. The number by each mark 
on the beam tells the number of inches that mark is from 
the pivot point. 



(The apparatus also included lo-gram fishweights, a centimeter 
ruler, and a block of wood 10 X 3 x 2 centimeters. Respondents 
were given 20 minutes to answer several related questions 
(e_g,, see Exercise 438), The following question was 
preceded by others which required then to make measurements 
which would assist them in answering it.) 

5, What is the density o£ the wood block? It is _ 
grams per cubic centimeter, (An answer between .38 
and ,64 was scored correct.) 



Correct 
Incorrect 
No response 



Adult 
12 % 
ZB 
59 

100 % 
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Young Adults 

Objective III. Understand the Investigative Nature of 

So ience 

General Summary 



Only two exercises are 
of them were answered 
adults . 



released for this objective* 
correctly f>y a good many young 



Both 



446. A good many indicated understanding that measurement 
is not exact (57%) . 

447. ^ good many responded correctly that a theory can be 

aS# " a P ° $sihle explanation for observations 




148 

f. ‘ .1 *' 
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EXERCISE 446 

(Adult; 6=17 ) (overlaps exercises 243 and 350) 

Whenever scientists carefully measure any quantity many times, 
they expect that 



Adult 
25 % 



all o£ the measurements will be exactly the 

gam® - 

only two s£ the measurements Will he exactly 
the same* 

all hut one of the measurements will be 
exactly the same, 

most of thg measurements will he eloSg hut 
not exactly the same* 

I don ' t knew. 

No response 



(overlaps exercises 243 and 350) 



EXERCISE 447 



(Adult; 10— 13 ) 



which of the following' is most likely to he called a 
theory? 



17 % 
3 
45 



O A fact based on experiments 

o A law of limited application 

• A possible explanation for observations 

O A conclusion reached from a single 
expi if iment 

Q A series Of experiments designed to 
test an observation 

O I don 1 1 know. 

No response 
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Objective XV. 



Young Adults 



Have Attitudes about and Appreciations of 
Scientists, Science, and the Consequences 
of Science that Stem from Adequate 
Understandings 



General Summary 

Only two exercises are released for this objective. The 
first of the two was answered in the direction consistent 
with the objective by most young adults. 

448. Most Adults do not believe that united States 
scientists are ahead of scientists in other 
countries in every field of research (75%) . 

449. Only a few Adults state that if they learn about 
special television programs dealing with a 
scientific topic they would watch them often (29%) 
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ILLUSTRATIONS OP ANALYSES IN PROGRESS (GROUP COMPARISONS) 



The sort of descriptive information about educational 
attainments which National Assessment has gathered is new. 
This chapter is concerned with methods for describing 
results for groups within the population. The planning 
and supervision of the analysis has been the responsibility 
of the Analysis Advisory Committee (ANAC) , a group of people 
experienced with statistics and measurement. They have 
been associated with National Assessment since it was begun 
in 1964,^ and have been working with the staff of National 
Assessment on appropriate analyses and Informative methods 
for presenting rest its . 

This section of the report is aimed to illustrate some of 
the procedures that can be used for analyzing the data, 
and which will be used in a more complete report which will 
be forthcoming from the Science assessment. The results 
that appear are only for illustration. 

Groups— —and Subgroups 

The analyses of the first National Assessment of 17 -year -olds 
will examine certain major groups defined in terms of region, 
size and type of community, sex, color, and parents' 
education. (Appendix B defines these groups in more detail.) 

1. four geographical regions — Northeast (NE) , Southeast 
(SE), Central (Cent), and West (W) . 

2, four sizes of community (SOC ) — Big Cities (over 200,000) ; 
Fringes around such cities; Medium— sized Cities (areas 
between 25,000 and 200,000 population) and the counties 
containing them; and Smaller Places (population less 
than 25 , 000) . 

4 



Members of ANAC are listed on the back of the title 
page . 
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3. four types of community (TOC) — Inner City, Suburb, 
Rural, and the Remainder of 17— year— olds . These TOCs 
were intended to permit consideration of three 
distinctive locales t the impoverished inner city, the 
affluent suburb, farms and smallest towns, 

4. sex— —Male and Female. 

5. color — Black and non— Black . 

6. parents' education, for the parent who went furthest 
in school — (1) eighth grade or less; (2) some high 
school but did not graduate; (3) graduated from high 
school; and (4) education beyond high school. 

Results for geographical regions, sizes of community, and 
sex have been promised since the earliest days of National 
Assessment. Originally reporting by socio-economic status 
was expected to provide an assessment of the educational 
progress of the poorer segment of the population. As 
public sensitivity to the asking of certain questions and 
difficulty of defining "poverty" were recognized, it became 
clear that direct measures of poverty were out of the 
question . 

As a result, it was decided to represent socio— educational 
status defined by the occupation and education of each 17- 
year— old's parents. So far, differences associated with 
parental education seem larger and more important than 
those associated with parental occupation. Accordingly, 
the main socio— educational emphasis in reporting will be on 
the groups defined by parents' education. Some analyses 
by parents' occupation may appear in later reports. 

While 17— year— olds almost always answered questions about 
parental education and occupation, this could hardly be 
expected at age 13 and 9, Alternative questions were used, 
and their use in analysis and presentation is still being 
explored. 

This chapter reports percentages for correct responses only. 
Later reports may perhaps analyze frequencies of selected 
incorrect responses in a similar way. 



* ^ ^ c’ ha ^ir categories such, as type of 

^ile portana., the analysis needs to 

zoranunity are of f _ defined T ay combinations 

30 £ r th 1'ristiS 0 S:d to dlftle g~upL Being both in 

of Characteristic central region defines such a 

an Inner City and in th. - y not f> e distinctive, 

subgroup , whose performanc and rep ort about 

There is a need to ask a J care and selectivity, 

‘^groups may be deiined. 

very few peopie are 311 

the many percentages ,q affective techniques of 

trivial . 

Subgroups -fined by Pairs of 

small as to male® it unwise J? exercise, the numbers 

for them. Table 4- and subgr oups defined by 
of 17 -year-olds in the g P ^ community. This table shows 
parents education an - sizes from large to very small, 
groups and subgroups _ subgroups as respondents m 

Reporting percentages for such^subg^ ^ ei ghth 

big cities e w to serve a useful purpose because .the 

grade is not likely to se be said q£ the "unknown 

" ^rtL^ich percentages can do for most reader, is 

cause confusion . 

. ■ erradation from what clearly ought to be reported 

There is a gradation . A technique of 

in detail to what dependability of the 

reporting is needed tha p . but which manages to offer 

result in gradations’ from quite firm conclusions, 
through'^various^hades If limited reporting, to silence. 



o 

ERIC 
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TABLE 4-1 



SUBGROUP AND GROUP SIZES 3 IN A 2 -WAY TABLE 
FOR EXERCISE 307 (Age 17) 



Parents' Education vs. Size of Community 



Size of Community 



Par. Educ, 


Big City 


Fringe 


Medium 

City 


Smaller 

Places 


Total 


8th or below 


30 


14 


27 


55 


126 


S ome HS 


68 


58 


63 


108 


297 


HS Graduate 


171 


154 


209 


189 


723 


Beyond HS 


181 


273 


244 


183 


881 


Unknown^ 


11 


17 


9 


10 


47 


Total 


461 


516 


552 


545 


2074 



a These figures show the actual numbers of in^school 
17 -year-olds who took this exercise and all other 
exercises in package 2 at age 17 . The numbers are 
not exactly proportional to the actual sizes of the 
groups and subgroups in the population (See Appendix 
G for details of the sampling plan) . 

13 Education of parents not reported by respondent; numbers 
shown because they contribute to the total « 
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If we find that a group of 17s performs more or less 
successfully than the average 17-year— old , how then are 
we to describe this difference in success? The numerical 
difference in percentage gives part of the answer, but 
there is an uncertainty about this value which must be 
leapt in mind- 

Expressing Uncertainty ^ 

We must turn to statistical techniques to learn how much 
trust one can reasonably place in each difference in 
percentages. Selection of individuals to Be assessed 
necessarily brings in chance? if the whole assessment 
procedure were to be repeated, the percentage of correct 
response for any exercise and group would change somewhat. 
How much change is likely depends upon the number of 
respondents and upon the detail's of the sampling procedure. 

Statisticians can indicate the likely numerical limits 
on such sampling variation by giving a number known as the 
"standard error." Conventional statistical practice is 
to pay serious attention to values that depart from zero — 
or from some other reference value— —by at least twice 
their standard error and to be quite confident of the 
direction of differences that reach three times their 
standard error. 

Our aim is to report observed percentages in such a way as 
to leave the reader duly cautioned — neither over— attentive 
to dubious effects nor over— cautious . To this end we have 
developed the convention set out in Table 4—2 and now to 
be discussed. 

Xf the size of the observed difference between two percent- 
ages is less than 1.5 times its standard error, we do not 
place enough confidence in the difference to discuss even 
its direction. Such observed differences may well have 
arisen from sampling variation. There is a considerable 
chance that the observed direction is the reverse of what 
is actually true for the whole of the group. 
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